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ENGINE. 

ENGINE CONTROL SYSTEM. 

The power available from the engine is proportion­
al to the gas generator speed (N g) and power tur­
bine inlet temperature (T5)relationship. The· 
engine must be operated within the Ng and T5 
limits. The engine fuel control accomplished this 
by maintaining certain scheduled acceleration, 
deceleration, and steady state limits. Acceleration, 
due to increased power requirements or throttle 
movement, is controlled by a maximum fuel flow 
schedule limit, or by the topping governor. Decel­
eration, due to decreased power requirements or 
throttle movement, is controlled by a minimum 
fuel flow schedule .. Selected steady state conditions 
are maintljine<;l at optimum efficiency by a leadlag 
servo system which d!lmpens the eff!,ct of power. 
transients, IiI\d the ,cantr9l governor which main­
tains. power turbine speed ,within the specified 
8.5% drogp limit at maximum thrpttle position. 

FUEL CONTROL SCHEDULING. 

The fuel control does not mqnitqr p<;lweft\\rbine 
inlet temperature (T5) directly. It monitor~ com­
pressor discharge pressure and adjusts fuel flow to 
maintain engine temperatures. :yllthin.sllfealld pre­
determined scheduled limits. Theam,o\lnP • .\lr ratio 
of fuel to be burned, in proporticm to the aJnQunt 
of compressor' air IIvailable for both cpmi)ustiqn 
and c<i>oling, directly dete~mines t\l.e tempera~ure. 
qf the combustion gases at any pointin.a.~urbo­
shaft engine. This ratio is Imown as Wf. (weight 
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flow of fuel) to cqmpressor discharge pressure 
(P3), and is used within the control to determine 
the req\lirec\ fuel flow schedules. Maintenance of a 
continuous flame within the gas generator comb].ls­
tion system depends on a proper mixture of fuel 
and air. As performance factors change, the values 
of both will change. The proportion between the 
two must be maintained or scheduled within limits 
or the flame will be lost {blowout or flameout). 
During deceleration, if fuel flow (which is decreas­
ing) drops below a given amount; a lean blowout 
due to an insufficient amount of fuel for the air 
being used may occur. During acceleration, if fuel 
flow (which is increasing). rises above a given 
amount, a rich blowout and/or overtemperature. 
due to an· excessive amount of fuel for the air being 
used may be encountered. 

TOPPING GOVERNOR. 

The fuel control incorporates atoppitl:g governbt . 
which operates as a safety device, prevenilil~ov'er' 
temperature and overspeed of the glis'genefiitor.···' 
There exists a relationshipbetweeri' the 'o~r'atiitg , 
temperature (T5) and the gas generator speed (Ng). 
This te?,perature/speed re~~i,\\n~hjpJ~'M~~\qn, .. 
of ambIent temperature ('112). 'rhe toppmg gover-

~;;e~~!~;~:u~~~t~t~V#:~~t~~~ff~l~t:: .. ' 
d~mg .. ,.sQ. lIIJl .. !. ts .tM.~MJ.Im. l!.P1iH~f..~~~. JIl.lf/c. p." e. r~" ... ~ure (Til)· The, ~9PJl1f~:'iI?Y~~~t~!j, \~~r ?,va I}." 

spee4,pop.tr,9t~~P,~1f~.IY.'lY'.I!!l.i:\ .. l~.,~P~,);op<!1.n .'. Q!tih. '. f ,.g, ;.' 
T5· Fq!M~.~t~I,\:.a.;'W!lll:IID\lm p()~e't,~,: 1~~i!", 
generatQr Qper9,t9,f: ();I?erat~s neW9r 4t, the, fI~~~t. 
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possible T5, except when low ambient tempera­
tures (T2) are encountered; then the maximum gas 
generator speed limit is reached first. 

BOTTOMING. 

The engine is considered at bottoming during de­
celeration whenever a minimum fuel flow (Wf) to 
compressor discharge pressure (Pa) ratio is at­
tained. The bottoming schedule determines gas 
generator idle speed and the minimum WfiPa ratio 
to sustain normal combustion. 

DROOP. 

Actual power turbine speed may vary from 5.5 to 
8.5 percent from minimum to maximum load at a 
given throttle position in the Nf governing range. 
This droop characteristic is a design feature incor­
porated to ensure Nf stability and to provide better 
multi-engine load sharing. The engine control para­
meters (Ng, WfiPa, and T2) which maintain power 
turbine speed (Nf) within the desired operational 
tolerance for any given condition, are commonly 
referred to as droop lines or droop schedules. 

GOVERNING RANGE. 

In the governing range the engine drives the heli­
copter rotor at the speed and power selected by 
the pilot. The fuel Gontm] gmttmJjpg rapge js 891} 
l'iL,or aboVe. However,the beeper trim system 
range is approximately 91% to 108%. The engine 
control system maintains this selected speed by 
varying gas generator speed to meet the different 
power requirements produced by a change in the 
helicopter blade pitch angles, forward speeds, and 
atmospheric conditions. As blade pitch angle is in, 
creased, the engine fuel control increases gas gener­
ator speed until the maximum gas geneJ;ator speed 
is reached. If the blade pitch angle is increased 
after the maximum gas generator speed is reached, 
a reduction in main rotor speed will occur. 

TEMPERATURE LIMITS. 

The amount of heat which engine components 
(particularly turbine buckets and turbirie riozzles) 
can withstand without structural damage limits the 
amount of heat energy which should be released by 
burning fuel. Temperature is controlled by limiting 
the maximum fuel flow for the prevailing gas 
generatorspeed and inlet conditions. 
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COMPRESSOR STALLS. 

Stall designates reversals of flow within the com­
pressor. The severity of stall depends upon the 
number of reversals which take place per second. 
Low speed compressor stall is indicated by a mod­
erate to fast rise in exhaust gas temperature. Severe ~ 
compressor stall is marked by violent mechanical ,. 
vibrations and increased engine noise level. Each 
compressor has a maximum pressure ratio for every 
speed at which it operates. The maximum pressure 
ratio sets a limit on the compressor discharge 
which can result from rotating the compressor at a 
particular speed. As long as the pressure at the 
compressor discharge equals, or is below this limit, 
the compressor will deliver air smoothly. However, 
if this limit is exceeded, flow will be reduced and 
there will be some reverse flow through the com­
pressor. If it were not for the engine fuel control 
system, stall could occur during an attempt to ac­
celerate the engine. A sudden and excessive in-
crease in fuel flow might generate a volume of gas 
which would create an excessive back-pressure at 
the compressor discharge, and compressor stall 
would result. Because each compressor speed has 
its own maximum compressor ratio, each must 
have its own stall point. Stall is avoided automat-
ically by the fuel control which limits fuel flow 
during engine acceleration. 

COLD HANG UP. 

During a normal start on the automatic system of 
the fuel control,certain fuel flow scheduling mal­
functions, although not affecting engine lite-off 
capabilities, may cause the engine gas generator 
speed (N g) to fail to accelerate to normal idle 
speed. Ng will remain at approximately a5% with 
T5 low. In this case, the emergency fuel control 
lever can be utilized after lite-off, to bypass the 
automatic features of the control and provide 
manual scheduling of fuel by the pilot to assist the 
engine acceleration to the normal idle speed range. 

MAXIMUM POWER AVAILABLE AND 
TOPPING. 

Maximum power available checks may:be aecom- 4 
plished while in a hover, while iri'fotward flight, 
or while on the ground; however', dilecks Inade 
while in a hover are more accu:rate:Thli foreign ob­
ject deflector, when installed, reduces pOWer avail­
able during forward flight; and, whllrt'not 'installed, .. 
ram air increases power availa:1il1$ .'~heeks made ' • 



with the helicopter on the ground are least desir­
able but are sometimes necessary because of dust, 
loose snow, helicopter too heavy to hover, etc. 
When the power available checks and topping ad­
justments are made with the helicopter on the 
ground or in low hover below 10 feet, T5 limits 
may be reached early because of recirculation of 
exhaust gases into engine intake. Therefore, it is 
recommended that engine topping be rechecked 
after takeoff. Before making this check, compute 
the maximum power available for existing tem­
perature and altitude. Compare the torque com­
puted with that torque attained. If engine deteri­
oration is suspected, proceed with Ng/T5 relation­
ship check in this section. During all the following 
procedures, be constantly aware of the engine and 
transmission limitations; namely, 7210 C T5 and 
102.7% Ng, and 103% torque (123% single engine). 

While making this check, it is permissible 
to operate the engine above 102.7% Ng 
and above 7210 C T5 for up to 28 sec­
onds. However, under no circumstances 
should the engine be operated above' 
106% Ng or 7350 C T5 for anytime 
period. 

NOTE 

Maximum power available checks per­
formed in forward flight are riot as ac­
curate as those performed in a hover. 
However, when required to perform a 
maximum power available check during 
forward flight, the following approxi­
mate corrections should be applied to 
the power computed value obtained 
from chart (figure A-3). Do not use the 
correction from figure A-7 with the 
following table. 

CORRECTION CORRECTION 
WITH FOD WITH FOD 
SHIELD ON SHIELD OFF 

60 KIAS -1 +1 

80 KIAS -2 +1 

100 KIAS -3 +2 

CORRECTION 
WITH FOD 
SHIELD ON 
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CORRECTION 
WITH FOD 
SHIELD OFF 

120 KIAS -3 +3 

140 KIAS -4 +4 

Example given: OAT = +200 C, pressure altitude = 
6,000 feet. Nr-103, 80 KIAS. FOD shield on. Find: 
maximum power available. 

Enter chart A-3 at plus 200 C on the "with wind or 
forward flight" line. Go horizontally to 6,000 feet 
P A and tp,en down vertically to 103 N r.' The an­
swer (uncorrected for FOD Shield) is 88% Q. Sub­
tract 2% Q to get 86% Q. This is what the engine 
should be producing at 80 KIAS forward flight. If 
it does not proceed with the maximum power, 
check in the next paragraph if necessary to com­
plete the mission. 

Maximum Power Available Check. 

The following procedure describes a maximum 
power available check on the No.1 engine with the 
helicopter either in a hover or forward flight. 
Checks made with the helicopter on the ground 
should be made on one engine, using collective to 
obtain desired engine readings. Maximum power 
available on No.2 engine should be checked in the 
same manner. If the, engine is not properly topped 
during the maximu/n, power Ilvailable check, pro­
ceed with topping adjustment. ' 

1. Record OAT. 

2. Push both throttles to maximum. 

3. Using the engine beeper trim button ad­
vance No.1 throttle to maximum Nf. 

4. 

5. 

If limits have not yet been reached, slowly 
retard the throttle on No.2 engine, ob­
serving the corresponding rise in Ng, T5, 
and torque of No.1 engine. 

Continue retarding No.2 tbrottlel\l)tlJNg 
and T5 of the N? hngi!le,~ol~~,~~~"in~, 
crease and Nfdroops!!tle!\e~ t~<?<p~rcEmt .. 
Note the Ng andT~ reai!l!n~~;g»:WI'. 1 erl-" 
,gin~. This js th~t?Br>ip.,g':r~~~j~~" ' .,' 
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NOTE 

When OAT is below lOoC, the anti·icing 
system should be turned on when the 
topping check is made. At these low 
temperatures, .with anti·ice operating, an 
increase in T5 will result at any given Ng 
speed since additional airflow is being 
extracted from the compressor. If an 
engine is at topping, or is using maxi· 
mum power with anti·icing off, and it is 
subsequently turned on, an overtempera· 
ture condition can result if the engine is 
already at or near the T5 limits. If the 
engine is topped with the anti·icing on, 
subsequent deactivation of the anti·icing 
system will not result in T5 overtempera· 
ture or Ng overspeed unless the OAT has 
increased sufficiently to affect the tem· 
perature limits. When engines are topped 
with the anti·icing system on, maximum 
power (torque) available will be some 
four percent less than topping with the 
anti·icing system off. 

5. No adjustment to topping is required if 
either of the following conditions is met: 

a. For recorded OAT, Ng is within +0.0% 
to -0.5% of limit shown in figure A-39 
and T5 is less than 721 0 C. 

b. T5 is 7160 C to 7210 C and Ng does not 
exceed the maximum operational limit 
shown in figure A-39 for recorded OAT. 

A sudden increase in torque of the ad· 
justing screw may indicate that the top· 
ping adjustment screw has bottomed. If 
this happens, do not attempt further ad· 
justment. Continued rotatiori could 
cause failure of internal components of 

c(· . jlhe fuel cOl)t1"21. 
So:: \!'> 'It.5 A ItIl!NOCU 

liigher Than Predicted Engine Performance 

occur, comply with torque system che , is sec· 
tion. If mainteriance actions va . the torque 
indicating system as bei curate; and high tor· 
que is confirmed corresponding fuel flow, the 
torque in' ons are considered reliable. For 
appr m 
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<;et 1.~~"~ A~~",1J1iP 
~we~·.. .i;es S~~!~~~.e charted 
values spene fll_h ___ ~El1'Ice 
data. 

Topping Adjustments. 

1. If T5 is less than 7160 C and Ng is more 
than -0.5% below maximum speed limit 
specified in figure A-39 for recorded OAT, 
proceed as follows: 

a. Reduce power on engine being adjusted 
until Ng is at least 2% below topping. 

b. Direct crewman to rotate topping ad· 
justment clockwise, being careful not to 
exceed T5 limit. One full turn (36 clicks) 
increases topping approximately 2-1/4% 
Ng (16 clicks, approximately 1% Ng; 1 
click equals approximately 10 T5). 

c. Repeat steps 1 through 5 of Maximum 
Power Available Check until one of the 
conditions ·in step 5 is met. 

d. When ambient temperatures are below 
250 C and no increase in Ng is noted 
after topping adjustment has been in. 
creased, reset adjustment to original 
position .. Engine is operating on its maxi· 
mum fuel flow limit. In this case, it is 
necessary to fly at higher altitudes, as 
indicated in the following chart, where 
high gas generator speeds are obtained at 
lower fuel flows. 

Ground Ambient 
Temperature 

Above 250 C 
.240 C to 250 C 
-410 C to -24°C 
Below -410 C 

Altitude 
Required 

Sea level 
2500 feet 
5000 feet 
7500 feet 

2. IfT5 exceeds 7210 or Ngexceeds the 
speed limit specified in figur!! A-39 for reo 
corded OAT, proceed as follows: 

a. Reduce power on engine being adjusted 
until Ng is at least 2% below topping. 

h. Rotate topping adjustment counter· 
clockwise. One full turn (36 clicks) de· 
creases topping approximately 2-1/4% 
Ng (16 clicks, approximately 1 % Ng; 1 
click equals 10 T5). 

c. Repeat steps 1 through 5 of Maximum 
Power Available Check until one of the 
conditions in step 5 is met. 

I 



TORQUE SYSTEM CHECK. 
Maximum power available computations reflect 
military specification engine performance. If in­
dicated power available ,exceeds computed power 
available, the following will help the flight crew 
determine if the engine exceeds specification per­
formance or if torque system error exists. During 
maximum power available check, indicated torque 
must be within plus or minus 5 percent of computed. 
If maximum power available differs more than 
plus or minus 5 percent of computed, evaluate the 
governing parameters (actual OAT, pressure alti­
tude) to determine if the error was made in TOLD 
computation. If TOLD is correct, record the dis­
crepancy in the AIRCRAFT FORMS including all 
pertinent data i.e., Ng, T5, Wf, Q, OAT, and PA. 
Return the aircraft to maintenance. If a main gear 
box torque cell indicating error between 6 percent 
and 10 percent above computed is confirmed in 
the 104 percent -123 percent torque range, the 
exact amount will be entered in the Aircraft 
Forms. The aircraft may be operated with this 
known condition provided the aircrew is able to 
confirm maximum power available with fuel flow, 
(Ref A-6). Aircraft with a confirmed main gear­
box torque cell indicating error more than 10 per­
cent above computed will not be flown. 

ENGINE FUEL CONTROL SYSTEM 
OPERATION. 

The engine fuel control system must schedule fuel 
flow and variable vane positioning during three 
general operating conditions. These general opera­
ting conditions are: starting, idle, and governing 
range. The regimes of the,se conditions are related 
to the various engine speed control lever settirlgs. 

ENGINE STARTING. 

During start, as the throttle is advanced to the 
GRD IDLE position, the stopcock opens an<~ al­
lows fuel to pass through th~ flow divider and to 
enter the number one (low pressure) manifold to 
the nozzles where it is mixecl with ,compressor­
discharge air. As the fuel-air mixture leaves the 
nozzles, it is ignited by the two igniter plugs in the 
combustion chamber and enters a sustained com­
bustion process. The fuel temperature sensing por· 
tion of the flow divider operates in conjunction 
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with an auxiliary metering valve in the fuel control. 
The auxiliary metering valve is arranged in tandem 
with the main metering valve in a manner that al­
lows its orifice area to decrease as the orifice area 
of the main metering valve increases. The lower 
portion of the flow divider housing contains a bel­
lows that senses fuer temperature to vary the area 
opening of an attached needle valve. The tempera­
ture compensated needle valve and the fuel control 
auxiliary metering valve are arranged in series with 
each other and in parallel with the main metering 
valve. Fuel flow past the auxiliary metering valve is 
routed to the flow divider needle valve where it is 
biased by fuel temperature and then ported back 
to the fuel control to be added to the main flow. 
As the engine accelerates and fuel flow increases, 
the auxiliary metering valve will move toward the 
closed position and will be fully closed at 250 lb/hr 
flow. At this point, the temperature-compensating 
system is eliminated and total fuel will be metered 
by the main system. 

Normal Start. 

A normal start is one in which the engine acceler­
ates from starter· initiation, through lite-off, to idle 
speed in a 40 second time period (standard day 
conditions). This time period includes: 20 seconds 
from time starter is engaged to lite-off, (10 seconds 
maximum for starter to accelerate. engine from 0 to 
19% Ng and 7 to 10 seconds to lite-off), and 20 
seconds as the engine accelerates to idle speed. En­
gine acceleration from lite-off to ground idle is a 
function of ambient air temperature and can vary 
from a 20 second minimum at 150 C to a maximum 
of 30 seconds at 550 C, or 45 seconds at -550 C. 
The normal engine starting procedure requires 
starting the APU first so that the accessory section 
of the main gear box is activated. 

Starting and Rotor Engagement F!roceduras With 
APU Inoperative. 

This procedure is limited to ambient temperatures 
above -6.70 C. The main transmission chip detector 
should be monitored, during flight, following an 
engine start and rotor engagement with APU 
inoperative. 

CIIIInga 1 7-6 



T.0.1H·3(C)E·1 

NOTE 

This procedure is allowed to permit use 
of the helicopter, with the APU inopera· 
tive, when overriding operational reo 
quirements dictate. However, accelerated 
wear to the main transmission input 
sleeve bearings can be expected when 
using this procedure. 

Engine Starting With External Power. 

Should the APU be inoperative, the engines may 
be started with either ac or de external power. Ac· 
complish ENGINE STARTING AND ROTOR EN· 
GAGEMENT procedures outlined in Section II for 
one of the engines, with rotor brake off, and refer 
to Roto.r Engagement With APU Inoperative in this 
section. 

Starting With Battery. 

Should the APU be inoperative, and neither ac nClr 
dc external power is available, it may be possible to 
start the engines with battery power only. All dc 
operated equipment not essential for engine start· 
must be rendered inoperative, either by turning off 
switches or pulling circuit breakers, to permit max· 
imum utilization of available battery power to at· 
tempt to obtain 19% Ng for the engine start. One 
engine should be started from the· battery, and the 
start should be made with the rotor brake off. 
Prior to attempting start, refer to Emergency Bat· 
tery Start in Section HI and Rotor Engagement 
With APU Inoplerativein .this section. A normal en· 
gine start is possible ifba:tterypower enaMes Ng to 
reach 19%. If Ng does not reach 19%afteutarter· 
engagement, use emergency battery start proce· 
dures found in Section III if the risk of airCraft 
damage is justified by the urgency of the situation. 
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When starting with less than 19%Ng is 
attempted, a successful start is unlikely 
and engineovertemperatures should be 
expected. 

Wi 

NOTE 

If initial attempt is aborted, make second 
attempt on other engine. 

Paralleling Batteries,. 

In the event that the battery voltage is so low that 
a battery start cannot be accomplished, an addi· 
tional source of battery power may be connected 
in parallel with the installed battery, either at the 
battery or through the dc external power recepta· 
cleo 

NOTE 

When paralleling batteries through the dc 
external power receptacle, both the bat· 
tery and external power switches must be 
on and the battery compartment door 
must be opened. 

Rotor Engagement WithAPU Inoperative. 

Should the APU be inoperative, and one engine can 
be started by utilizing external power, or battery 4 
power, it is imperative that extreme caution be ex· 
ercised when engaging the rotor head. The rotor 
brake should be off as the one engine is started. 
After engine lite.off, and as Ng increases, the rotor 
head will begin to rotate. At approximately 8% Nr, 
the transmission oil pressure should be above min· 
imums required, servo pressures should be sufficient 
to operate the flight controls, and a successful 
rotor engagement Call be'completed. As the rotor 
accelera:tioncontinues;utilize minimum torque 
necessary for a smooth rotor engagement. The 
throttle should not be advanced f6rward of the 
ground idle position until the transmission oil pres· 
sure and' sei-vdpresstlres are nbrinal. As the rotor 
builds up speed, the transmission oil'pump supplies 
the required lubrication. The-cyclic stick and col· 
lective pitch lever must be heldfirrrtly, since a 
slight kickback may feed back into the controls as 
servo pressure builds up. After the rotor is engaged, 
disconnect the externa:lpd ...... er.(if connected) and 
start the other engine. After thErrotors are engaged, 4 
complete items under-HEFOR!EST ARTING EN. 
GINES except APU start, flight control servo 
check, cyclic stick trim check. 



• The throttle should not be advanced for· 
ward of the ground idle position until 
the transmission oil pressure and one of 
the servo system pressures are normal. 
This procedure is necessary to preclude 
damage to the main transmission input 
sleeve bearing as a result of initial lack 
of lubrication and to assure positive con· 
trol of the rotor head system during 
rotor engagement. 

• When ambient temperatures are ·6.70 C 
or colder, refer to Engine Start and 
Rotor Engagement Procedures With APU 
Inoperative in Section IX. 

NOTE 

When an external power start has been 
accomplished, the flight control servo 
check cannot be performed as during 
normal procedures. If dc external power 
or battery was utilized, ac equipment 
will not be available until after rotor en· 
gagement. 

Engine Starter Drop Out. 

Starter operation and drop out may be determined 
by noting the magnetic compass heading during en· 
gine start, or by noting the loadmeters, which drop 
to zero when the starter is engaged and resume 
their normal readings when the starter drops out. 
When the starter is energized, the compass will 
swing violently to a new heading. At approxima. 
tely 45 to 5J)% Ng, the compass should swing back 
to its original heading signifying the starter has 
dropped out. The starter bleed valve will drop out 
when the starter drops out. 

IDLING ENGINES. 

Idle to Transition R~ge. A .small advance of the 
throttle will ca.use the engine to accelerate to the 
transition range. As thl! throttle is advanced, T5 
will advancefllirly rapidly liS thefuel'"flow/com. 
pressor-discharge pressure (Wf/Pal ratio increases 
until it is limited by the fuel control. At this point, 
the feedback function of the fuel control will de. 
crease the fuel flow / compressor-discharge pressure 
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(Wf/PS) ratio, lowering T5, until a new steady state 
operation is attained. During this time, Ng shOUld 
show a steady increase. 

NOTE 

Prolonged operation of the engine in the 
transition range (between idling and 
minimum governing range) is not .recom· 
mended. 

Idle to Operating (Nf Governing) Range. 

As the throttle is advanced from the GRD IDLE 
position into the normal operating range, T5 and 
Ng will advance rapidly as the fuel flow/compres· 
sor·discharge pressure ratio increases until it 
reaches the maximum acceleration schedule. Fuel 
flow will continue to increase in proportion to Ng 
according to the rate of speed lever advancement. 
At this point, the fuel flow/compressor·discharge 
pressure ratio and T5 will decrease along the top. 
ping schedule as Ng increases to the new steady. 
state condition. 

Increasing Engine Load. 

Increasing engine load causes the gas generator to 
accelerate. During acceleration, maximum fuel 
flow is delivered to the engine, with the rate of in· 
crease limited by the aD cam contours to avoid 
compressor stall, rich or lean blowout, or turbine 
over·temperature. When the gas generator speed reo 
quired to match output power to the new load is 
reached, Juel flow decreases to level necessary to 
maintain the new steady·state speed. 

Decreasing Engine Load. 

Decreasing engine load causes the gas generator to 
decelerate. During deceleration, the engine fuel 
control supplies the minimum fuel flow which will 
maintain combustion until the galigeneratdr liP, 
proaches the speed which ~\UmaWh<ilI1~J1!.jlt i'0w,8l' 
to the new load. The engine fuel control then sup· 
plies the fuel flow necessary to maintain this speed. 

Retarding Thr~,ttl~.·· 

Retarding the throttle slightly, under normal or 
military load conditions, so that Ng does not drop 
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below 91 % Ng, will yield a deceleration not af, 
fected by feedback. The'fuel flow!compressor-dis­
charge (Wf/P3) ratio decreases.to the limit set by 
the new throttle position and remains constant as 
the engine decelerates to the new steady-state 
condition. 

Deceleration To ,Idle. 

Retarding the throttle from the normal operating 
range to GRD IDLE decreases fuel flow until the 
minimum fuel flow/compressor-discharge pressure 
ratio stop is reache.:!. The gas generator slows down 
on a minimum fuel flow /compressor-discharge 
pressure ratio schedule and the negative feedback 
function of the engine fuel controls starts increas­
ing the fuel flow/oompressor-discl;1arge pressure 
ratio until the bottoming schedule is reached. The 
gas generator then decelerates,withan increasing 
fuel flow/compressor-discharge pressure ratio,de­
termined by the bottoming s,chedule untilidle 
speed is attained. 

SHUTDOWN. 

The engine can be immediately shut down from 
any operating condition in an emergency. When 
the throttle is moved to the SHUTOFF position, 
the stopcock shuts off all fuel to engine. However, 
it is advisable to operate the e11gine fora minimum 
of one minute at lowpowet to allow the engine' 
parts in the turbID.e (hot) se.etlon to ,cool down. 

Indiscriminate use of emergency shut' ' 
down procedure from high peiiorhian.ce 
conditions will increase the possibility 
of engine seizure and decrease the tise­
fullife of the engine. 

ENGINE COMPRESSOR 
DETERIORATION. 

In addition to salt water spray ingestion (refer to 
Section II, SALT WATER OPERATION), opera­
tional experience has shown that when helicopters 

operate in severe envir,onments engines will experi­
ence a reduction incon;tptessor efficiency and sub­
sequent decrease in stall margin due to one or more 
of the following: 

1. Compressor contamination and/or fouling 
due to inlet ingestion and buildUp of car­
bon, dirt and oil based deposits on com­
pressor blades/vanes, and exhaust gas 
reingestion. 

2. Compressor blade/vane roughness and 
leading edge curl (erosion),due to sand/ 
dust ingestion. 

3. Compressor foreign object damage (FOD). 

ENGINE COMPRESSOR STALL MARGIN 
CHECK. 

The purpose of this check is to monitor stall mar­
gin to assuretranslent,stllll'free op~raticin. Moni­
toring the ayaiful?le stall, margin provlil~s:a ,n;teans 
of probl,em detection befpre inflight discrepancies 
occur. rtis necessary to periodically accomplish 
stal.l m~gin .chec~ and' J,ll!rlo~ requii~d co~ective 
maIntenance when stall margm has decreased 
below acceptable limits. The stall margin is mea­
sured by requiring the cOmpressor ,topp~rate ",ith 
the variable vanes blocked in the open position as 
Ng is reduced (instructions for accomplishing stall 
margin check are in T.O. 1H-3(C)E,2-2). 

NgIT5 RELATIONSHIP CHECK. 

The Ng/T5relatlonship check,for COmparison to 
the N~/T5MsELlNE, will ideJ?-tify imgine com, 
pressor d~terior\ltion anq the~mocciuple/aircraft 
instrument errqr~." . , 

The Ng/T5 BASEr.INillwillbEt~S,~blit1~~d ~n (1) . 
initial engine installation or (2) following wac­
ceptable Stall Margin Check onthose:,9f.1,,"e~th!'ot. 
have accumulated time and the Ng7T5BASELINill 

was not, esta", blished at initial in,' s, ',tall, ",a, t!,,?~i>£f~~~­
dures for establishing t.h~ N'g/T5 aAS~~~lJ'F 
containe,d in.T',O',lfJ,., :3("C)C, ,6,',9, ,f, /t.,;A.,' 0, J,.h, e,"'N,~, 'fI,l f,' 
T5 BASELINE will Oe,~air)tillpe~I\\6:'.~,~c.~$ 
and filed wit/! th~ AFT!? 78r~I\~ll,;~h~:el1~neisl'l!. 
placed. When the 'engin:~ is ~~p~a«;t'O~N'g/1;'5 

• ' ._ _" ',-" I _, - , ,.; 



BASELINE on the replaced engine will be de-
• stroyed and the Ng/T5 BASELINE on the replace­

ment engine retained with the aircraft (refer to 
EXAMPLE Figure 7-4 for information/guidance). 

~ The Ng/T5 re.lationShiP check (for comparison to 
, the BASELINE) will be accomplished as follows: 

NOTE 

There will be instances when the Ng/T5 
check will not be correct on T58-GE-5 
engines at OAT above 400 C. Therefore, 
this check should be made at a lower 
OAT. 

a. Perform the Ng/T5 relationship check in 
any flight condition. Shut off anti-icing/ 
compressor bleed. Also, If check is made in 
a hover, perform check at 40 feet (or 
higher) Wheel height and head aircraft into 
the wind. This will prevent reingestation of 
exhaust .gases. 

b. Observe aircraft OAT. Select an OAT on 
the Ng/T5BASELINE chart closest to the 
aircraft OAT observed and establish the 
required Ng. 

c. Stabilize Ng and record indicated T5. Move 
horizontally to the right from the selected 
OAT to the "X" T5 column (BASELINE). 

d. If the indicated T5 is more than 20°C; be­
low the "X" column value, make a Form 
781 entry as this indicates possible instru­
mentation error. 

e. If indicated T5 is more than 350 C above 
the "X" column value, make a Form 781 
entry as this. indicates possible engine dete­
rioration. Aircraft will not be flown until 
corrective action is t~ken. 

ALTERNATE FUELS. 

~ Flow divider density settings significantly affect 
, engine starting characteristics if an improper 

density setting is utilized. However, once a success­
ful start has been achieved, engine operation on 
any of the approved alternate fuels will be normal 
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regardless of fuel control/flow divider density set­
ting. To preclude starting problems, alternate fuels 
(see figure 7-1) should be chosen, if possible, which 
have the same density setting as the fuel remaining 
in the tank. When fuels requiring different density 
settings are m~ed, or when the fuel density is un­
known, (see figure 7-2) the flow divider/fuel con­
trol should be set at JP-4. In this situation the en­
gine may experience a cold hangup, which can be 
corrected by USE OF EMERGENCY FUEL CON­
TROL LEVER TO ASSIST STARTING proce­
dUres in Section III. The density setting should be 
changed to JP-5 once it is assured that the fuel con­
trol/flow divider contains an alternate fuel requir­
ing a JP-5 denSity s!ltting and the change entered 
in the Form 781. The following order of prefer­
ence should be utilized when selecting an alternate 
fuel for cold weather operation (_100 F OAT and 
below). 

General Grade· 

JP-4 
Commerciai' Jet-B 
JP-5 
Commercial Jet A-1 
Commercial Jet A 
JP-8 

FUEL SYSTEM. 

(Refer to figure 7-3.) 

Starting Temperature 
Limit (Approximate) 

-650 F 
-650 F 
-550 F 
-250 F 
-200 F 
-200 F 

FUEL SYSTEM MANAGEMENT. 

Forward and Aft Main Tanks. 

Only that fuel contained in the forward and 11ft 
main tanks can be supplied directly to the-engines. 
Fuel contained in the internal or efcternal auxiliary 
tanks must be transferred into the forward or aft 
main tanks before it can be suppliedt!> the engines. 
During normal operations, the forward tank sup· 
plies the No.1 engine and the aft tank supplies the 
No.2 engine. Each main tank contains two boost 
pumps which improve the engine operating envel­
ope by providing fuel under pressure. Continuous 
use of one boost pump per tank is recommended 
to prevent inadver1;entoperation without boost 
pumps when their use is required (Refer to EQUIP­
MENT LIMITATIONS, SectionV). 
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1. 
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FREEZE 
MILITARY FUEL NATO POINT COMMERCIAL 

SPECIFICATION GRADE SYMBOL ·C DESIGNATION 

RECOMMENDED FUELS 

MIL-T-5624 JP-4 &40 -68 

ALTERNATE FUELS 

MIL-T-5624 JP-5 &44 -46 
. 

HIGH FLASH POINT KEROSENE MIL·T-83133 JP-S M-34 -so JET A-1 

F-34 -40 JET A 
KEROSENE 

F-35 -47 JET A-I 

EMERGENCY FUELS 

MIL-G-5572 80/87 F-12 -60 AvGa, 80/87 
LEADED AVIATION GASOLINE 

(NOT CONTAINING TCP) MIL-G-5572 100/130 F-18 -60 AvGa, 100/130 

MIL-G-5572 115/145 F-22 -60 AvOa, 115/145 

WARNING I 
WHEN USING FUELS WITHOUT ICING INHI81TOR, AVOIO FLYING AT ALTITUOES WHERE 
INDICATED OAT IS BELOW DOC TO PRECLUDE FUEL SYSTEM ICING. 

FUELS LISTED FROM TOP TO BOTTOM 
IN ORDER OF PREFERENCE. 

CONTAINS FUEL SYSTEM ICING 
INHIBITOR (FS111. 

3. REFER TO T.O. 42B1-1-14 
FOR ADDITIONAL FUEL 
USAGE OATA. 

4. REFER TO NATO INTERCHANGEABILITY 
TABLES T.O. 42B1-1-15 FOR NATO 
NATIONAL SPECIFICATIONS. 

Figure 7-1. Fuel Availability Chart 
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FUEL, FUEL CONTROL AND DIVIDER SETTINGS VS TYPE START 
TO EXPECT (INITIAL STARTS ONLY) 

FUEL CONTROL FLOW DIVIDER 
FUEL SETTING SETTING TYPE OF START TO EXPECT 

JP-4 4 4 NORMAL 

JP-4 .4 5 MOST PROBABLE HOT 

JP-4 5 4 COLD HANGUP TENDENCIES 

JP-4 5 5 MOST PROBABLE HOT 

JP-5 5 5 NORMAL 

JP-5 4 5 HOT TENDENCIES 

JP-5 5 4 MOST PROBABLE HANGUP 

JP-5 4 4 MOST PROBABLE HANGUP 

JP-8 5 5 NORMAL 

Figure 7-2. Fuel, Fuel Control and Divider Settings vs Type Start 

• If lone ~ellIDV-leyel caution light oomes 
on, tum, on all a!!UflbJe b@net pumps 
and ORen the crds.feed. If;b9tb ryAllow. 
level caution lights come oli,turn on all 
available boost pumps, open the cross­
feed, and avoid pn8eup attitudes greater 
than sU,c degrees. 

• The boost pumps in an empty tank 
should be shut off to conserve the life of 
the boost pumps and to prevent the pos­
sibility of fire. If the boost pumps are 
inadvertently left on, thermal limit 
switches in the pumps will autolllatically 
shut the pumps off if the temperature 
of the pump rises to 2040 C, due to the 
lack of lubrication. This temperature, 
however, is considerably lower than the 
spontaneous flash point of the fuel 
and/or vapors. 

Intarnal Auxiliary Fuel Tanks. 

The internal auxiliary fuel tank system, either 
single or . d~al.~\ts, may be ins~edto increase 
the ~ang~ and .endurance .of all CH.SEhelicopters 
pJ:ior to" l1li • ,The single tank installation allows 
gravity transfer into either or both of the main 
tanks. The dual tank installation ttwosiligle tank 
systems) allows gravity transfer from the forward 
or aft auxiliary tank to its respective ~ain tanks, 
and provides double the fuel capacity. Manual fuel 
shutoff valves are provided to control fuel transfer 
into the main tanks. The fuel transfer lines are 
equipped with a float valve which prevents over­
filling of the main tanks. Each tank is also equip­
ped with a fuel jettison line and dump valve. 

External Auxiliary Fuel Tanks. 

On CH-3E l1li and all HH-3E helicopters, exter­
nal auxiliary fuel tanks may be installed to increase 
the range and endurance. Fuel may be simulta­
neously transferredfr0m both external tanks to 

7-11 
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CONDITION 

Normal Operation - ,Fwd 
tank to left engine and 
ait tank to right engine 

Both tanks to both en­
g�nes 

Either-tank to both en­
gines 

Fwd tank to left engine or 
ait tank to right engine 

Both tanks to either en­
gine 

Either tank to opposite 
engine 

OPERATION OF FUEL SYSTEM 

CROSSFEED 
SWITCH 

FUEL SHUTOFF 
VALVES 

CLOSED 

BOTH ENGINES OPERATING 

Both - OPEN 

OPEN 

OPEN 

CLOSED 

OPEN 

OPEN 

Both - OPEN 

Both - OPEN 

ONE ENGINE OPERATING 

Good engine -
OPEN 
Failed engine -
CLOSED 

Good engine -
OPEN 
Failed engine -
CLOSED 

Good englne­
OPEN 
Failed engine -
CLOSED 

BOOST PUMP SWITCHES 

4 pumps - ON or 1 pump - ON 
for each tank 

'4 pumps - ON or 1 pump - ON 
for each tank 

'T ank in use - BOTH - ON 
Tank not In use - 1 pump - ON 

Tank In use - BOTH - ON 
Tank not In use - BOTH - OFF 

'4 pumps - ON or 1 pump - ON 
for each tank 

'Tank in use - BOTH - ON 
Tank not in use - 1 pump - ON 

'When using fuel from both tanks, it is po~S.ib,e .lnat fuel will actuallybesupplle'dfrom one tank only. This can 
occur if the difference In the normal operating pressure of the boost pumps Is sufficient to close the check valve 
downstream of the weaker pumps. When using f,,~r from both tanks,.: chenk the f.uel ,quantity gages periodically. 
If the fuel is being consumed at an unequal'atefron!' the tanks, it may hamore .sati~factory to operate frOm one 
tank at a time in order to equalize the fuel quantity'.!n, each tank. This is accomplished by turl)lng on two boost 
pumps in the tank containing the greaterquantityoffllel and operating only 'one /Joost pump In the other tank. 
If one boost pump is inoperative in the tank containing the greater ainount6f fuel, equalization Is a'ccomplished 
by shuttlrig off the boost pumps in the tank ,that is.,not to be used. 

Figul"fJ7-3. Operation of Fuel System Table , 

. , 
"",i' 

• ,,'I 
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T58GE5 Ng/T5 RELATIONSHIP CHECK 

Engine SiN AIC SIN 

Date: 

~ OAT NO POWER TURBINE INLET TEMPERATURE (C()T5) 
(oC) % I I I I I X I I I I I I 

~ -40 86.5 422 426 430 434 438 443 447 451 455 459 463 467 
-35 87.5 438 442 446 451 455 459 463 467 471 475 479 484 
-30 '88;5 4541 458 462 467 471 475 479 484 488 492 , 496 500 
-25 89.0 465 469 474 478 482 487 491 495 499 504 508 512 
-20 90.0 481 485 490 494 498 503 5.07 512 516 520 524 529 
-15 91. 0 497, .501 506 510 514 519 523 528 532 537 542· 546 
-10 92.0 514 518 523 527 531 536 541 546 550 555 560 564 
-5 92.5 524 529 534 538 543 548 552 557 561 566 571 '576 
0 93.5 5401 , 545 550 555 559 564 569 574 578 583 58.8 593 
5 94.5 557 56.2 567 572 576 581 586 591 596 601 605 61() 
10 95.5 573 578 583 588 593 598 603 608 613 617 622 627 . 
15 96.0 585 590 595 600 605 610 215 620 625. 6.30 635 .640 
20 97.0 601 605 611 616 621 626 631 636 641 645 651 ·657 
25 97.5 614 619 624 630 635 640 645 650 655 66J 666 670 

~ 
30 98.5 630 635 640 645 650 656 661 666 .671.677 '682 687 
35 99.5 646 651 657 662 667 673 678 684 669.6.94 .'699 705 
40 100.0 659 664 670 675 680 686 691 6.97 702 708. 713 .718 

Figure 7·4. EXAMPLE: Ng/T5 R91ationship Ch9ck Chart (T58·GE·5) 

both main tanks by pressurizing the external tanks 
with engine compressor bleed air. Placing the pres· 

~ surization switch in the PRESS position will open 
, the auxiliary tank fuel valve and the bleed air shut· 

off valve for the respective external tank. Float 
valves in the main tanks operate at approximately 
1900 to 2200 pounds, allowing fuel transfer at a 

~rate greater than dual engine consumption. !i'uel 
,may be transferred into the main tanks as and 

when desired during flight. To preclude possible 
fuel discharge during fuel transfer from external 
tanks, leave the main tank selector (FWD and 

~ AFT) switches in the SELECT position at all times 

unless it is not desired to service a particular tank 
during a fuel transfer or air refueling operation. To 
control fuel transfer, place either or both of the 
auxiliary fuel tank pressure switches, LTK and 
RTK, in the PRESS or OFF position. 

Improper fuel transfer procedures may 
cause fuel to discharge from the main 
tank filler cap (relief) valves. 
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NOTE 

Flow light may flicker during probe 
retraction and fuel transfer. 

When the auxiliary fuel tanks are empty, or fuel 
transfer is completed, tum the pressurization 
switches to OFF and resume normal fuel manage­
ment. Empty auxiliary'tanks will be noted when 
the' fuel indicating system shows a steady decrease 
in the main tank fuel levels below approximately 
1700 pounds. 

During ground pressure or air refueling operations, 
all main and auxiliary fuel tanks can be'simulta­
neously refueled. Individual selector switch selec­
tion will also permit anyone or a combination of 
tanks to be refueled. 

Fuel Crossfeed i>rocellures. 

The fuel crossfeed valve provides a flexible opera­
ting system. When operating on crossfeed and one 
tank runs dry, both engines will continue to oper­
ate providing a boost pump is ON in the tank con­
taining fuel. 
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WARNING 

Both engines will flaine out when opera­
ting on crossfeed if one tank runs dry 
and the boost pumps are off in the tank 
containing fuel. 

During single engine operation, fuel may be trans­
ferred to either engine from either or both tanks at • 
the same time. 

EXAMPLE (T58-GE-5 Engine, Figure 7-4): t 
1. During FCF the "X" column value &BASE-

LINE) was established, i.e. OAT 15 C, Ng 
stabilized at 96%, indicated T5 was 615°C. 

t 
2. During this check the following were 

observed: 

OAT = 29°C 
Ng = Stabilized at 98.5% 
T5 = 670°C Indicated 

3. Move horizontally to the right from 30°C 
OAT (closest to observed aircraft OAT of 4 29°C) until the "X" T5 column is en-
countered (661°C). Allowable T5 forthis 
engine at this OAT is 641°C to 696°C 
(661 ° - 20°C to +350 C). 

t 
4. Engine is acceptable since observed T5 

(670°C) is within the limits of 20°C below 
to 35°C above the "X" columnvalue • (661°C). 

t 

; "f;';" {;'i!.,,· 1 .' ,', 

" , ; , .: ,".' 'H'/ ~ ,i • 



T.O. 1H·3(C)E·1 

SECTION VIII 

CREW DUTIES 
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CREW DUTIES AND 
RESPONSIBI L1TI ES. 

Each flight crewmember is delegated duties and reo 
sponsibilities other than the .primary duties outlimid 
in NORMAL PROCEDURES, Section II. These 
additional duties and responsibilities are prescribed 
in this section. 

PILOT. 

It will be the responsibility of the pilot to ensure 
that the helicopter and equipment is thoroughly in· 
spected in sufficient tiine prior to departure to per· 
mit correction of discrepancies without delaying 
the scheduled takeoff. The manner and proficiency 
with which each cre}Vmelllber performs his related 
duty is the responsibility of the pilot. Therefore, 
the pilot must possess and maintain a thq~ough 
knowledge of each crewmember~s duty and the 
problems related thereto. He must determine that 
the weight and center of gravity are within pre­
scribed limits and thoroughly brief the crew on all 
particulars pertinent to the mission, ensuring that 
all passengers have been briefed on the operational 
use of emergency equipment and are familiar with 
warning signals and emergency procedures. The 
pilot must coordinate the activities of other crew·. 
members and the relationship of one. frewmember's 
duty to another. The pilot is also responsible to 
ensure. that any rllqu4'ed debriefing is accomplished, 
and that required flight records, and maintenance 
forms are prepared. 

Page 

FLARE EJECTOR SET OPERATING 
PROCEDURES ........................ 8·6 

C~~~~:~~~.~~~:~.I~.~~.~~~~~~I.S.~ ... 8.71 

Crew and Passenger Briefing Guide. 

The following briefing guides are provided to assist 
the pilot in conducting briefings, as applicable to 
the type mission assigned. 

Crew Briefing. 

1. Mission requirements. 

2. Flight plan. 

3. Fuel load. 

4. Emergency: survival equipment. 

5. Weather. 

6. Special equipment. 

7. Weight IUld balance. 

8. Crew duties and respo!lsibiiities. 

Passenger Briefing. 

When the helicopter is used to transport personnel, 
passengers will be briefed before and during flight, 
as necessary. The pilot will normally perform this 
duty unless delegated to the copilot or flight engi. 
neer. The briefing will cover predeparture briefing, 
over water briefing (when applicable). The following 

Change 1 8-t 
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checklists include the items to be discussed during 
the briefing. 

Predeparture Briefing. 

1. Introduction of crew. 

2. Destination. 

3. Flight altitude. 

4. Departure time and estimated time enroute. 

5. Enroute weather. 

6. Seats and safety belts. (Cover rules and de­
monstrate operation.) 

7. Movement in the helicopter. 

8. Smoking. 

9. Emergency exits (location and operation). 

10. Emergency landings or autorotations, 
(signals and exits). 

11. Bailout (signals and exits). 

12. Emergency equipment (fire extinguishers, 
crash axe, first aid kits, parachutes, and 
emergency exit lights). 

13. Use of portable electronic device. 

14. Helicopter characteristics. Passenger infor­
mation card in helicopters. 

I WARNING I 
On those helicopters that lack sound­
proofing on the cargo compartment walls 
and ceiling, all passengers should wear ear 
protection devices to avoid ear damage. 

Over Water Briefing. 

If flight plan includes the crossing of any extensive 
bodies of water, the following items will be includ· 
ed in addition to the emergency procedures con­
tained in Predeparture Briefing. 
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1. Use of survival equipment (life vest, rafts, 
etc.). 

2. Escape from parachute after entering water. 

3. Emergency landing (signals, positions, 
exits, location of first aid kits, and emer· 
gency radio). 

COPILOT. 

The copilot assists the pilot in mission planning by 
obtaining pertinent weather forecasts, intelligence 
reports, maps, and other related documents; assists 
the flight engineer in determining the cargo and 
passenger distribution and computing the center of 
gravity of the helicopter; assists the pilot in per­
forming the exterior and interior inspections of the 
helicopter, and performs any additional inspection 
requirements deemed necessary' by the pilot; assists 
the pilot in the operation of controls and equip­
ment on the ground and in the air, and operates 
the helicopter in flight upon instructions from the 
pilot. The copilot should be familiar with the 
duties of the pilot and other crew members so that 
he may perform their duties in the abse'nce of a 
complete crew complement. In the absence· of 
crewmembers, the copilot may be called upon to 
perform the following duties: 

1. Rescue hoist operator. 

2. Litter atten'dant; 

3. Loadmaster. 

4. Lower 6rraise cargo 'sling. ., 
5.' Handle sea::a.nchol' and m60ringequipment 

iri 'watlii'operath:m .. 

Tlteflightil!l'littrietir ;a.t' the' 'clistJte't!6h' of the aircraft 
con\'mana~f, wlllc'ompute the-Weight anti balance 
and con,iplete th'e'TO'Ln card. lie wUlperf6rm pre­
flight'dilties, ensuring thattli~ 'aircraft' Is properly 
serViced arid that ali required maln'tE>nanl'e inspec­
tions and discreparicie, haW been properly cleared 
prior to flight. Hew'ilhlso determine that all mis­
sion essential aad emergency equipment is abOard . . . 
and properly stO\ved. Before taxiing he will ensure 



that the cargo compartment is secured for flight. 
During flight he will assist the pilot and copilot by 
observing engine instruments, circuit breakers, fuel 
management,_ warning and caution lights, fire detec­
tor indicators, electrical voltage and loads, evidence 
of fuel, oil and hydraulic leaks, landing gear opera-

~ tions and scanner duties. He will also perform the 
following duties: 

1. Hoist Operator. 

2. Raise and lower cargo sling and provide ver­
bal instructions during cargo sling opera­
tions as necessary. 

3. Cargo and/or passenger load master. 

4. Litter Attendant 

5. Gunner. 

He will report abnormal conditions to the pilot and 
recommend corrective action, and ascertain that 
aircraft limitations are not exceeded. He will ensure 
that the AFTO Form 781 is completed and assist 
in debriefing the ground crew personnel on all dis-

~ crepancies noted. Away from home station, he may 
, be required to analyze system malfunctions, per­

form minor maintenance repairs and maintain the 
AFTO Form 781. He is responsible for servicing 
and securing the helicopter any time when away 
from home station and ground crew personnel are 
not available. He also monitors ground movement 
of the helicopter and assists in mooring, etc., affili­
ated with water operations. . 

RESCUE HOIST OPERATOR. 

The primary hoist operator during rescue opera­
tions is the flight engineer; however, these duties 
may be delegated to other crewmembers as the 
mission dictates. 

RESCUE HOIST OPERATIONS. 

Proficiency in hoist operations can be gained and 
maintained only by thoroughly understanding 

~ hOisting procedures and through continued prac-
, tice. Moderate surface winds are an asset to hoist 

operations, since they increase the hovering capa­
bility of the helicopter, and if the helicopter is 
hovered into the wind, the weather vaning tendency 
of the helicopter will aid the pilot in maintaining a 
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constant heading. Hoisting can be accomplished at 
night as well as day. A combination of flares and 
smoke may be used for night hoisting in addition 
to the helicopter lighting equipment. The smoke 
and flares, respectively, will provide a wind and tar­
get reference. 

I WARNING I 
• When scanning or conducting hoist opera­

tions at the open personnel door, the op­
erators will wear the safety harnesses to 
preclude accidential exit from the heli­
copter. Only one personnel restraint har­
ness will be attached to each attachment 
point. Personnel restraint harness will not 
be attached to the overhead litter strap 
rings. 

• Static electricity may be generated by 
normal operation of the helicopter and 
will be discharged by touching the rescue 
hoist hook to the ground or water before 
attempting a rescue pickup. Do not 
ground the hook near spilled fuel from 
damaged aircraft or vehicles to prevent 
possible fuel ignition. 

• Operation of anti-collision strobe lights 
during certain phases of operation 
(ground operation, hover, taxi, hoist op­
eration, cargo sling, etc.) may cause haz­
ardous distraction to personnel and the 
possibility of temporary vision blind 
spots. Therefore, considerat.ion should 
be given to turning off anti-collision 
strobe lights (upper, lower, or both) 
during these operations. 

Rescue Hoist Preflight Checklist (Power On). 

1. Crew Position - CHECK DbwN AND UP. 

a. Inspect swivel for free rotatibn. 

b. Inspect allimscrew engaged in rescue 
hook. 

c. Run out cable if live pickups are antici­
pated .. 
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d. Inspect cable for defects. 

e. .Observe Hoist Drum, level wind and feed 
rollers for proper operation·. 

f. Check limit switches for proper opera­
tions. 

2. Pilot's Position '-.: CHECK D.OWN AND UP. 

3. Manual override - CHECK. 

4. Hoist .Operator's ICS - CHECK H'oT MIKE. 

5. Hoist and Equipment - ST.OW. 

SM.OKE/FLAREDR.OP CHECKLIST. 

1. Safety harness - .ON, ADJUSTED. 

2. Interphone Control- SET. 

3. Gloves -.ON. 

4. Door - 'oPEN. 

5. Smoke/Flare device ~ PREPARED. 

6. Smoke/Flare drop checklist"" "COM­
PLETED" (FE). 

H.OIST .OPERAT.OR'S BEF'oRE PICKUP 
CHECKLIST. 

1. Safety harness - .ON, ADJUSTED. 

2. Cabin interphone control- SET. 

3. Gloves-.ON. 

4. Door-.OPEN. 

5. Hoist master switch - "CREW" (Pl. 

6. Anti-Collision strobe lights - AS RE-
QUIRED. 

7. Hoist - CHECKED. 

8. Rescue device - ATTACHED. 

9. Hoist operator's before pickup checklist -
"C.OMPLETED AND READY F.OR PICK-
UP, ACKN.OWLEDGE." (Hoist operator 
will use H'oT MIKE for this response.) 

8.4 Chang" , 

NOTE 

The pilot and copilot will acknowledge 
Hot Mike operation. 

H.OIST .OPERAT.OR'S AFTER PICKUP 
CHECKLIST. 

1. Survivor - "IN AND SECURE, READY 
F'oR TAKE'oFF." (FE) 

2. Hot mike - 'oFF. 

3. Hoist and cabin - SECURE. 

4. Anti-Collision strobe lights - AS RE­
QUIRED. 

5. Hoist master switch - ".OFF, AFTER 
PICkUp CHECKLIST C.OMPLETED." (FE) 

GUNNER'S OPERATING 
PROCE,DURES: 

The following instructions are provided for the per­
formance of all normal aircrew,procedures, from 
the time the, airc~ew reports to the loaded aircraft 
until,after landing. 

PREFLIGHT. 

1. Applicable exits -.: .OP\!:N. 

2. Gun mounts - FIRINq POSITION. 

j:temovepins position mounts ,lIl1d ~Qs into 
, fil'ing ,~psitjoQ.,~ock In ,pll\ce ~itlr pins. 

3. 'Weapon ':"'SAFE. 

1:1. : "qprep).~s,emRlY -O~~n .. 
c. C1i~ckcllab~t'::::EMj:>TY. 

!, -'., '. '.} ;;,,, m!.-;',nlx','-':-,~,·,~:.· 

0,: ' 'c~v~i a~~'b( "'::6tosJib . 
. . ," ,'j ,"- ' ,.;rp -'(':~':{'}f': ;. ",-',1 ' 

4. Wea:i?oni':"'s~~Vid\M~jt." , ,"" ", "k", 
a. Barreliockl~~er - 'Lobked.· 



b. Gun components - Installed and secure. 

5. System components - INSTALLED AND 
SECURE. 

a. Gun mount - SERVICEABLE AND 
PROPERLY INSTALLED. 

b. Gun stops - CHECK PROPER FIELD 
OF FIRE. 

"'-1 -W-AR-N-IN-O ..... ' 

Visually inspect cam stop for wear and 
confirm that cam follower will not over­
ride cam stop to ensure that no portion 
of the aircraft can be brought into "the " 
gun's field of fire. 

c. Expended brass chute - SERVICEABLE 
AND SECURE. 

6. Gun - STOWED. 

Remove pins and position mounts and guns 
in stowed position. Lock in place with pins. 
To stow guns and mount, reverSeproce­
dures in Steps 1 and 2. 

7. Ammunition - CHECKED AND 
SECURED. 

Check type, quantity and proper loading in 
ammo can. 

ARMING. 

1. Personnel harness - CHECKED AND ON. 
Properly adjusted and safety pin installed. 

2. Helmet visor/goggles - DOWN/ON. 

3. Guns - FIRING POSITION. 
Place guns and mounts in firing position in 
accordance with preflight proced~res. 

I WARNINO I 
The door weapon will normally bestowed 
whell personnel are entering or exiting 
the aircraft. 

On CH-3E Aircraft modified for arma­
ment, the left forward cabin window" 
will only be removed or installed While 
the aircraft is on the ground. " 

4. Gunners - LEFT, RIGHT, AFT GUNNER­
REQUEST PERMISSION TO ARM GUN. 

a. Safety lever -" F (Firing). 

b. Expended brass chute - AS REQUIRED. 

('. Cocking lever - PULL COCKING 
LEVER FULL AND PUSH FULL 
FORWARD. 

d. Safety lever - S (Safety). 

e. Expended brass chute - SECURE. 

I WARNING I 
Weapons fired without the expended 
brass chute insta.lledwill cause damage to 
the aircraft's rotor blade system. 

f. Latch lever - TURN AFT AND RAISE 
COVER. 

Do not tJJrn latch lever more than re­
quired to unlock the cover, as damage to 
the latch spring will result. 

g. Ammunition - POSITION ON FEED 
TRAY. (See figure 8-1.) 

h. Latching cover - CLOSE. 

5. Gunners - Report by position; i.e., left 
gun, right gun, aft gun - "GUN ARMED 
AND READy TO FIRE." " 
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Figure 8·1. Arming Gun 

FIRING. 

1. Gunner - REQUEST PERMISSION FROM 
PILOT TO FIRE. 

2. Safety lever - F (Firing). 

3. Guns - FIRE AS NECESSARY. 

I WARNING', 

The gun safety button should only be 
placed on FIRE immediately prior to 
firing, and then turned to SAFB im: 
mediately upon cease firing to preclude 
any unintentional firing. Keep weapon 
pOinted in a safe direction. 

DE·ARMING. 

1. Cover assembly - OPENED. 

2. Chamber - CLEAR. 

3. Safety button - S (Safety). 

4. Feed chute/ammo - REMOVE; 

Before stowing, wait'5 'minutes to allow 
the barrel/chamber to cool. 

8·6 Change 1 

NOTE 

Leaving the bolt assembly in the open 
position will aid in heat dissipation in the 
chamber area and ensures an opening for 
visual inspection while safing the wt>apon. 

5. Gunners - Report by position; i.e., left 
gun, right gun, aft gun - "SAFE AND 
CLEAR" . ' 

6, Cover assembly - CLOSED, 

7. Guns and mounts ~ STOW, 

FLAR'EEJECTOR SET, 
OPERATING PROCEDURES. 

Any or all crewmembers (up,toijix) call operate 
the flare ejector set at onetime. The six flare firing 
points are: 

1. Pilgt'scyclic stick. 

2.Copilot?s cyclic stic,k. 

3. Flare programming'contr~l panel. 

4. Lett' side'flar~ release piinel. 

6. Ramp observer flare release panel. 

All presets are made at the control panel. The' 
numl?er of flares per I?urst, , t,l,lll./lulI),b,er qf ,bursts 
for each firing il),itiate~, and,t~etini~ ~t~ivaI 
between bursts must oe'set on the to~troi'panel 
for mission requirements ,all il1&~rllcted I?y the pilot. 

0-, _;, .h, , " -J • 

Set the control panel BURSTS REMAINING indio 
cator for total number of flares loaded divided by 
the control panel FLARES ~I'J~ HUR~T.switch 
setting. Settings ar~ a~~ollgws:", 

PREFLIGHT. , '. }: .:" i_ • 

, 
1. All flare ejeqt9~., ... t..Qi'Q,wt *reakers -.. 

CLOSED:' •. ,.'!\'\I""",., , 
.• ,,,,,,,",,,,,,_".,,,,,,,-.,,.,~~,,,, •• ,.,;; .. _"C,. 

2. Colltrol panel- SET. "', 

a. FLARES PER BURST s~iJlch·- AS 
REQUIRED. 



b. BURST SELECTOR - AS REQUIRED. 

c. INTERVAL SELECTOR - AS RE­
QUIRED. 

d. BURSTS REMAINING - TO NUMBER 
OF BURSTS LOADED. 

e. TRANSFER/OFF switch - OFF. 

f. POWER/OFF switch - OFF. 

g. AUTO/OFF switch - AUTO. 

ARMING. 

1. Pilot's AN/ALE-20 ARMING SWITCH­
ON. 

2. Control panel POWER/OFF switch -
POWER. 

FIRING. 

Upon missile sighting, press the release button at 
any release position; all release buttons are wired in 
parallel so that any crewmember observing an 
enemy missile launch can release a flare. Pressing 
the FAST TRAIN button on the control panel fires 
a flare every 65 milliseconds until all flares are 
released. 

NOTE 

No programming controls shall be adjust­
ed during the execution of a flare 
program. 

DE-ARMING. 

1. Pilot's AN/ALE-20 ARMING SWITCH­
OFF. 

2. Control panel POWER/OFF switch - OFF. 

CARGO SLING PREFLIGHT CHECKLIST 
(POWER ON) 

If sling operations are planned, check for proper 
rigging and operation of all release mechanisms. 
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1. Cargo Sling Switch - "SLING" (CP, FE). 

Position a Flight Engineer or Fireguard at 
the cargo hook. 

2. Pilot's Electrical Release - "CHECKED" 
(P, FE/FIREGUARD). 

Approximately 20 pounds of tension is required on 
the load beam to open the hook. Any excessive 
pressure or binding sh ould be investigated prior to 
flight. 

3. Co-Pilot's Electrical Release - "CHECKED" 
(CP, FE/FIREGUARD). 

4. Cargo Sling Switch .- "SAFE" (CP, FE). 

With switch in safe position, pilot and co-pilot 
should recheck their electrical releases. The hook 
should not open. 

5. Pilot's Emergency Release Pedal - "CHECK­
ED" (P) "CHECKED OPEN" (FE/FIRE­
GUARD). 

I WAINING I 
Operation of the pilot's cargo emergency 
release pedal should be smooth with no 
binding and should return to full up po­
sition. If pedal does not retuxn to full 
up position, a positive latching cannot be 
assured. The cargo sling will not be used 
with a malfunction in any of the release 
modes. 

6. Cargo Hook Manual Release '- "CHECKED" 
(FE/FIREGUARD). 

7. Cargo Sling Preflight Checklist 
"COMPLETED" (FE). 

CARGO SLING PRE-PICKUP CHECKLIST. 

1. Power Available Check - "COMPLETED" 
(P). 

2. Crew/Ground Personnel - "BRIEFED AS 
REQUIRED" (P). 

3. Cargo Sling - "LOWEI\.ED" (FE). 
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4. Safety Harness - ON AND ADJUSTED 
(FE). 

5. Cargo Door - OPEN (FE); 

6. . Sling Master Switch - "SLING" (CP). 

7. Lower Stro,be Light- "AS, REQUIRED" . 
(CP). 

8. Cargo Sling Checklist - "COMPLETED" . 
(FE). 

AFTER RELEASE CHECKLIST 

1. ' Cargo Sling - "STOWED"(FE). 

8.8 Change.1 

2. . Sling Master Switch - "SAFE" (CP). 

3. Lower Strobe Light - "AS REQUIRED" 
(CP). 

4. After Release Checklist - "COMPLETED" 
(FE). 

NOTE 

Normally the cargo hook will only be 
lowered and raised while in a hover. 
At no time will the helicopter be taxied 
with the hook in the lowered position. 

" I. 
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SECTION IX 

ALL-WEATHER OPERATION 
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Page 

INTRODUCTION ....... ' ................ 9-1 

INSTRUMENT FLIGHT PROCEDURES •.... 9-1. 

ICE AND RAIN ........................ 9-3 

TURBULENCE AND THUNDERSTORMS ... 9-9 

INTRODUCTION. 

This section contains those procedures thl\t differ 
from or are in addition to the normal operating' . 
procedures outlined in Section II, e~cept where re­
petitionls necessary for emphasiS, clarity ,or con-
tinuity of thought. . .'. 

INSTRUMENT FLIGHT 
PROCEDURES. 

Flight in this helicopter, during instruinent condi-' 
tions, is comparable to fixed-wing instrument 
flight. The AFCS provides stable flight characteris- . 
tics which are desirable for instrument flight. An 
instrument qualified helicopter pilot can safely per­
form instrument flight and approaches. 

PREPARATION FOR INSTRUMENT FLIGHT. 
, 

Complete the normal inspection outlined in Section 
II of this manual; Parlicularattentionshould be 
given toanti4cing system, pitot beat,'windshield 
wipers, lighting, instrument systems, and naviga­
tional aids for prope~ operatio,n. 

: " I . ' • ~ ',", '. 

\WARNINGt 

In cold weather, .11l1ik~)l\lr,l! all ~fr.u~ .. , 
ments have warnu!d up sufficiently to . 
ensure normal operation. Check for slug­
gish instruments during taxiing. 

Pl\ge 

NIGHT FLYING ....... , .... " ., ....... 9-10 

COLD WEATHER PROCEDURES ......• ; . 9-11 

HOT WEATHER PROCEDURES .. " ...... 9-15 

DESERT PROCEDURES ................ 9-15 

INSTRUMENT TAKEOFFS. 

In addition to these conditions which normally re­
quire an instrument takedff,J e .~; precipitation, low 
ceilings, and night takeoffs), helicopter induced 
restrictions to visibility ,such as dust ·or snow· 
blown by. th.e rotor. downwash, may·require an 
instrument takeoff •. There are two recommended 
instrument takeoff techniques; the normal and the 
running takeoff. The running takeoff is recom· 
mended when there is insufficient power to per­
form the normal instrument tl\keoff. The attitude 
indicator should be adjusted by setting the pitch 
and roll adjustment knobs at the zero trim dots to 
aSSl,lre that when the helicopter is flown, the cor­
rect attitude indications will be given. Attitude in. 
dicator .may be readjusted during clin:lb and cruise. 

Normal Instrument TakeoH. 

The normal inStrument takeoff may be made ,either 
from the groun. d or ,from 1\ hover. Align the heli-. . 

copter wjth th.edesiI'ed takeoff heading and cross­
check the headingin!iicatQr .. , Advance the throttles 
to maximum Nr . Smoothly increase. collective pitch 
to obtain a positive climb rate. Then change pitch 
attitude to a 3-degree nose loW; indication ~ main· ; 
tain a level bank attitude. Maintain this attitude 
an,d,crofjlicm!l,Ck,j;he v~qa! velocity in!Iicator and, 
alt\meterf9r' FlCils,i1Jjve climb indications while accel­
erating~q.7C!l~IiI;!J)h.nJraisethe nose slowiMtoa, 
nosel\lll indication (!If. approximl\teJy 3, degrl!l!s, re-; 
duce collective pitch to obtain desired climb power, 
and adjust attitude l:9 maintain desired climb 
airspeed. 
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WARNING' 

Do not attempt to hover the helicopter 
under actual instrument conditions. In­
strumentation is not adequate to safely 
accomplish this maneuver. 

Running Instrument Takeoff. 

This takeoff is similar to a visual running takeoff. 
Align the helicopter with the takeoff direction and 
crosscheck the heading indicator. Advance throttles 
to maximum Nr. Begin takeoff roll, accelerating to 
35-40 KIAS. Move the cyclic stick aft, as necessary, 
while increasing collective pitch to obtain power 
for takeoff. As the helicopter leaves the ground, 
establish a 3 degree nose low pitch attitude, and 
proceed as in a 'normal instrument takeoff. 

The helicopter may have a tendency to 
leave the ground in a slightly nosed own 
attitude. Care should be exercised to 
avoid striking the nosewheel on the 
ground. 

INSTRUMENT CLIMB. 

Climb under instrument conditions is simllartothe 
climb technique and procedures outlined in Section 
II for normal conditions. Recommended climb 
speed is 70 - 80 KIAS with maximum continuous 
power, or military power, if required. Standard 
rate turns are recommended below approximately 
6000 feet MSL. At higher altitudes, half standard 
rate turns are recommended. Turns should be limit· 
ed to a maximum bank angle of 30 degrees. For 
short duration climbs during cruise, increase collec· 
tive pitch to obtain desired climb rate while main· 
taining cruise airspeed. 

INSTRUMENT CRUISE. 

Conduct instrument cruise flight as in normal flight 
procedures outlined m Section II. Instrument cruise 
airspeed should be established in a speed range 
where vibrations are at a minimum. Refer to the 

9-2 

Appendix, as necessary, to determine best cruise 
airspeeds. A minimum speed of approximately 70 
KIAS should be observed to maintain normal flight 
characteristics associated with forward flight. Cruis· 
ing flight turns should be limited to bank angle of 
30 degrees. Standard rate turns are recommended 
below approximately 6000 feet MSL. At higher al· 
titudes, half standard rate turns are recommended. 

RADIO AND NAVIGATION EQUIPMENT. 

Radio and navigation equipment is operated in the 
normal manner. 

WARN,ING 

Operate the gyro select switch during 
level flight only; switching gyros during 
a bank could result in aaevere roll.' 

HOLDING. 

If delays are anticipated, fuel may be conserved by , 
reducing power, as desired, or by establishing maxi· 
mum endurance cruise. 

DESCENT. 

Normal enroute descents or radar descents to traf­
fic altitudes are made at cruise airspeeds., Adjust 
power, as required,.toobtain the desired rate of 
descent. , 

NPTE 

If an emergency or other occasion reo 
qu~es eXPl<lditiQus <i\escent, the following 
procedure may be used: 

1. Reduce collective as much as pOSsible" but 
not to exceed Nr limits, and lower the land· 
ing gear, if desired. 

2. 

3. 

Maintain cruise airspeed (if desired). Air· 
speed may be increased but not to exceed 
the maximum airspeed limitation in 
Section V. 

Initiate recovery .al?-pro ... x.im .. ' .. II. ~.l' .. Y _ 9.9.°. f. ee. t 
above ~e assigned(j~ ~~$~~t!r:~f~ru.~(\ . , 



INSTRUMENT APPROACHES. 

Use standard instrument approach procedures. 
Utilizing cruise airspeeds throughout the approach 
will reduce the effects of wind. 

I WARNING 

For single engine approach maintain 
cruise speed, if possible. Do not let air­
speed fall below 70 knots. Operation at 
lower speeds can result in loss of altitude 
at higher gross weights and missed ap­
proaches may not be possible. 

NOTE 

Instrument approaches with one engine 
inoperative will normally be the same 
as a two-engine approach 'except for a 
possible reduction in airspeed. With.auxi­
liary servo off, use maximum of 100 
knots and 1/2 standard rate turns. 

VOR/ADF/Range Approach. 

Accomplish these approaches· in .accordance with 
figure 9-1. 

Radar Approach. 

Accomplish a radar approach in accordance with 
figure 9-2. Single engine radar approach procedures 
are included in figure 9-2. This emergency approach 
should use a 5 mile final approach to landing. Main­
tain an airspeed of 70 K;IAS to ensure single engine 
capability. 

T ACAN and I LS ApprOaches. 

(See figures 9-3 and 9-4.) 

Missed Approach Procedure. 

If a missed approach is necessary, increase power as 
required to obtain the desired rate of climb while 
establishing desired airspeed. Continue climb to 
missed approach altitude as published or as in­
structed by approach control and accomplish. 
AFTER TAKEOFF check. 
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ICE AND RAIN. 

ICE. 

I WARNING 

To preclude the possibility of engine fail­
ure due to ice ingestion, the foreign ob­
ject deflector shield must be installed 
prior to flight in known or forecast icing 
conditions, or visible moisture at or below 
50 C. Without the foreign object deflector 
installed, niinimize flight in icing c~di­
tions inadvertently encountered. 

Encountering icing in flight may result in losS of 
forward visibility, serious loss of lift and loss of 
rotor efficiency. Ingested ice can cause engine dam­
age. Asymmetrical shedding of ice from rotor 
blades can cause large amplitude vibrations. 

I WARNING 1 
• Do not attempt flight in freezing rain. 

Flight hi icing conditions exceeding trace 
icing is not recommended unless contra­
hesive polyethelene anti-icing tape is 
installed on the main rotor blades. Flight 
in known light icing conditions is per­
mitted if the tape is installed. 

• Ice may form on rotor system without 
other visible signs of icing. 

Minimize flight in icing conditions with­
out anti-icing tape installed to avoid rotor 
blade damage. . 

The greatest dangers caused by ice accumUlation 
are lowered rotor blade efficiency and loss of en­
gine power. Ice accumulation accelerates blade 
stall, reduces rate-of-clin\l~'caplibility, and increases 
power requirements,thu$lkcre~sing .fuel consump­
tion and decreasing rangeMnd emlurance, .and may 
impair control response and reduce engine power 
by obstructing the engine air inlet area.lemit of the 
engine inlet area is an ever present p.ossibility when 
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DESCENT CHECKLIST • 

O&TAlt\ CLEARAtK£ CRUISE AIRSPEED 
100.103' NI ... 

NarE 
'THIS IS A TYPICAL DIAGRAM NOT MEAt-Il 'TO SHOW I"TENDED ft.1GHT P.A.TH, SUl 001::5 INDICAlE A CHRONOLOGICAL ORDER FOR ITEMS TO &E PERFORMED. 

MISSED APPROACM 

DESCEND TO 
PUBLISHED MINIMUM DESCE~T AL IllUDE 

INCREASe poweR AS ., REQUIRED' ACCOM, "."ISH, TAKEOFF CHECK· CLIMB TO MISSED . 

AP~ " 

__ ,."",,, APPROACH fiX 

NOTE TIME, DESCEND TO PUBliSHED PROCEDURE TURN ALTITUDE 

FltiAL APPROACH FIX 

NOTE TIME 
IMINTAIN PUBLISHED INaOUND COURSE 

'EFORE LAMOtHe CHECl<l.IST • C()M.PLfTeO (BefORE LANOIHG CHECKLIST SHOULD SE COMPLETED PRIOR TO FINAL APPROACH fiX) 

DESCEND TO PUBLISHED FINAL APPROACH FIX AL T1TUDf !MINTAIN FINAL jl.,PPRO.6.CH 
couRSE 

PROC:EDURE TURN 

Figure 9-1. Rang/!, ADF, VOR ApProach (TVpical) (Normal and Single Engine) 
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MISSED APPROACH 
INCREASE POWER AS 
REQUIRED -CLIMB 
TO MISSED APPROACH 
AL TITUDE 

TRAFFIC PATTERN 
(STRAIGHT-IN) 

OBTAIN APPROACH CLEARANCE 
DESCENT CH'EC':LIS' H:QMIPLI!TED/ 

BEFORE LANDING CHECKLIST-COMPUTED 
(BEFORE LANDING CHECK SHOULD BE COMPLETED 
PRIOR TO INTERCEPTING GLIDE PATH). - _____ ./ 

FINAL APPROACH 
DESCEND TO 
DECISION HEIGHT 

IF RUNWAY ENVIRONMENT 
NOT VISIBLE, EXECUTE 
MISSED APPROACH 

BEFORE LANDING CHECKLIST· COMPLETED 
LANDING CHECK SHOULD BE COMPLETED 
PRIOR TO INTERCEPTING GLIDE PAT"-_ 

TRAFFIC PATTERN 
(RECTANGULAR) 

OBT AIN APPROACH CLEARANCE 
DESCENT CHECKLIST-COMPLETED 
MAINTAIN HEADINGS AND AL TI. 
TUDE AS DIRECTED 

NOTE 

THIS IS A TYPICAL DIAGRAM, NOT MEANT 
TO SHOW INTENDED FLIGHT PATH, BUT 
DOES INDICATE A CHRONOLOGICAL ORDER 
FOR ITEMS TO BE PERFORMED 

Figure 9-2_ Radar Approach (Typical) (Nannal and Single Engine) 



OBTAIN APPROACH CLEARANCE 
CRUISE AIRSPEED r INITIAL APPROACH FIX 

ARC APPROACH 

MISSED APPROACH 

INCREASE POWER AS 
NECESSARY-CLIMB 
TO MISSED APPROACH 
ALTITUDE. 

l()O.l03% N, DESCENT CHECKLIST - COMPLETED 

MAINTAIN PUBLISHED 
COURSES AND MINIMUM ALTITUDES 

FOR DISTANCES OUT W 
DESCEND TO MINIMUM 
DESCENT AL TITUDE 

IF THE RUNWAY 
ENVIRONMENT IS 
NOT IN SIGHT AT 
APPROACH MINIMUM 
EXECUTE MISSED 
APPROACH 

FINAL APPROACH FIX 

CROSS AT PUBLISHED 
MINIMUM AL TITUDES 

BEFORE LANDING CHECKLI$T • COMPLETED 

Figure 9-3_ Tacan Approach (Typical) (Normal and Single Engine) 

NOTE 

CHECK FOR POSSIBILITY OF 
FALSE LOCKONS OF 4QO OR 
MULTIPLES OF 400. VERIFY 
BEARING INFORMATION BY 
CROSSCHECKING WITH OTHER 
NAVIGATION AIDS OR GROUND 
RADAR 

MOTE 

INITIAL APPROACH FIX 
STRAIGHT-IN 
t'ESCENT CHECKLIST 
COMPLETED 

THIS IS A TYPICAL DIAGRAM, NOT MEANT TO SHOW 
INTENDED FLIGHT PATH. BUT DOES INDICATE A 
CHRONOLOGICAL ORDER FOR ITEMS TO BE 
PERFORMED. 



MISSED APPROACH 

INCREASE POWER AS 
NECESSARY CLIMB TO MISSED 
APPROACH ALTITUDE 

OBTAIN APPROACH CLEARANCE 
CRUISE AIRSPEED 
100·103% Nr 

DESCENT CHECKLIST· COMPLETED 

MIDDLE MARKER 
IMM' 

OUTER MARKER 
10M) 

IF THE RUNWAY 
ENVIRONMENT IS NOT IN SIGHT 
EXECUTE MISSED APPROACH 

INITIAL APPROACH FIX 

OUTER MARKER OUTBOUND 
NOTE TIME, INITIATE PROCEDURE TURN 
DESCEND TO PUBLISHED PROCEDURE 
TURN AL TlTUDE 

DESCENT CHECKLIST· COMPLETED 

BEFORI! LANDING CHECKLIST· COMPLETED 

DESCEND TO 
PUBLISHED MINIMUM 
ALTITUDE FOR GLIDE 
SLOPE INTERCEPTION 
MAINTAIN FINAL APPROACH 
LOCALIZER COURSE 

FINAL APPROACH fiX 

GLIDE SLOPE INTERCEPT 
(NORMALLY AT OUTER MARKER) 

START RATE DESCENT 

NOn: 

PROCEDURE 
TURN 

THIS IS A TYPICAL DIAGRAM, NOT MEANT TO SHOW 
INTENDED FLIGHT PATH, BUT OOES INDICATE A 
CHRONOLOGICAL ORDER FOR ITEMS TO BE PERFORMED 

Figure 9-4. ILS Approach (Typical) (Normal and Single Engine) 
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operating in weather with temperatures near the 
freezing point. Engine inlet icing is more prevalent 
when ambient temperatures are below lOoC. The 
engine inlet anti-icing system should be operated 
continuously during all conditions when ice may 
be encountered. A loss of gas generator speed and 
a rise in power turbine inlet temperature is indica­
tive of engine icing. Engine inlet icing does not 
necessarily occur with blade icing. 

Exterior Inspection. 

Check the lower section of the engine air inlet for 
evidence of ice. Moisture, collected on the previous 
flight, can accumulate in the lower section and 
freeze. An attempted engine start could cause dam­
age. If ice is suspected, check the engil)e to ensure 
it is free to rotate. If the engine is not free to ro­
tate, external heat must be applied to the forward 
engine section to permit thawing. Start the engine 
as soon as possible after thawing to remove all 
moisture before refreezing can occur. Check that 
the helicopter surfaces, controls, pitot tubes, static 
ports, ducts, blades, and oleo shock struts are free 
from ice. 

WARNING 

Remove all ice accumulations prior to 
flight. Snow, frost or light ice (up to 
l/l6inch) can be removed from the air­
craft and rotor blades by normal runup. 
A brush may be used as an alternate 
method. Moderate and severe ice accumu­
lations will be removed in accordance 
with appropriate maintenance technical 
data instructions. 

Rotor Engagement. 

The helicopter may yaw on ice due to 
the lack of tail rotor control at low rpm 
when rotors are first engaged. Under 
these conditions the helicopter should be 
properly secured or moved to a dry area. 

Taxiing. 

When it is necessary to taxi on ice covered surfaces, 
use slow ground speeds so that cyclic stick displace­
ment may be used as the primary braking force. 
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Takeoff. 

The pilot must ascertain that the helicopter wheels 
are not frozen to the surface. A slight yawing mo­
tion, induced by light tail rotor pedal motion, 

~ 

shoUld break the wheels free when they are frozen ~ 
to the surface. Takeoffs into fog or low clouds, ~ 
when the temperature is at or near freezing, could 
result in engine inlet icing. Rate of climb speeds 
should be higher than normal under such 
conditions. 

DURING FLIGHT. 

During icing conditions, the main rotor assembly 
and rotor blades will collect ice. After a sufficient 
amount has collected, vibration may be noted in the 
controls and the airframe. Occasionally rotor vib­
ration may be experienced due to shedding of ice 
that has accumulated on the blades. Shedding may 
be detected in cruise by light rotor vibrations ac­
companied by a decrease in torque and an increase 
in airspeed. Engine inlet icing may also be en­
countered, but not necessarily concurrent with 
rotor blade icing. When icing is present during low 
altitude flights or approach, additional power will 
be necessary to maintain safe flight. Also, do not 
lower the landing gear until in the landing pattern ~ 
to avoid excessive ice accumulation on the landing 
gear and exposed components. Use the heater, as 
required. 

WARNING 

: ,,,t,/. 
When engine inlet icing isd\ftected, 
change altitude immediately to leave the 
icing layer. Reduce power as necessary to 
maintain normal power turbine inlet 
temperatures. 

LANDING. 

Accomplish a normal landing, but if icing is pre-
sent, increased power may be necessary to ensure a 
safe landing. If power requirements become critical, 
and terrain permits, a running landing should be ac- ~ 
complished. When shutting down the rotors on ice, ~ 
extreme caution should be used when applying the 
rotor brake to preclude inducing a yaw. If possible, 
select a dry area to shut down. If not possible, have 
the nosewheel secured and apply only small 
amounts of rotor brake until the rotor is stopped. ~ 
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RAIN. 

Heavy water ingestion into the engines will cause 
the steady-state fuel requirements to increase ap­
preciably. Gas generator speed will decrease, ac­
companied by a reduction in power output, when 
abnormally heavy water ingestion causes the engine 
steady-state fuel requirements to exceed the fuel 
controls ability to maintain gas generator speed. 
Gas generator speed mayor may not stabilize at 
some lower level, depending upon the amount of 
water being ingested. The emergency fuel control 
lever can be used to stabilize gas generator speed 
and restore power within the limits of the maxi­
mum fuel flow of the fuel control. 

NOTE 

Rain on the windshield will reduce visi­
bility whether the windshield wipers are 
operating or not. 

TURBULENCE AND 
THUNDERSTORMS. 

The helicopter handles very well in light to moder­
ate turbulence. As turbulence levels increase, cruise 
airspeeds should be reduced for comfort, ease of 
control, and reduced blade stall effects. If thunder­
storms or turbulence cannot be avoided, the follow­
ing procedures should be followed: 

1. 

2. 

3. 

NOTE 

If aircraft is flown through moderate 
turbulence an Aircraft Forms entry is 
required. 

BAR ALT - OFF. 

Attitude: The key to proper flight techni­
que through turbulence is attitude. Both 
the pitch and bank should be controlled by 
reference to the attitude indicator (ADl). 
Do not change trim after the proper atti· 
tude has been established. Extreme gusts 
will cause large attitude changes. Use 
smooth and moderate cyclic inputs to reo 
establish the desired attitude. To avoid 
overstressing the helicopter, do 'not make 
large or abrupt attitude changes. 

Airspeed: Adjust power to establish a speed 
of approximately 80 KIAS. Trim the heli­
copter for level flight at this speed and 
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apply enough friction to hold collective in 
place. Severe turbulence will cause large 
and rapid variations in indicated airspeed. 
Do not chase the airspeed. 

4. Altitude: Severe vertical gusts may cause 
appreciable altitude deviations. Allow alti­
tude to vary. Sacrifice altitude to maintain 
the desired attitude. Do not chase the alti­
meter. 

Flights through thunderstorms or other 
areas of extreme turbulence must be 
avoided whenever possible. Maximum use 
of weather forecast facilities, and air or 
ground radar, to aid in avoiding thunder­
storms and turbulence are essential. If a 
storm cannot be avoided, and a landing 
is practical, land and wait for the storm 
to pass. 

NOTE 

• The AFCS barometric altitude chan".el 
should be disengaged to prevent possible 
damage to the barometric altitude con­
troller, if strong updrafts or downdrafts 
cause the helicopter to be displaced more 
than 200 feet from the engaged altitude. 

• When lightning is encountered at night, 
the dome light, spotlight, and instrument 
lights should be turned to fuli Ihtensity 
to preclude temporary blindness. 

LIGHTNING STRIKES. 

Although the possibility of a lightning strike is re­
mote, with increasing use of all-weather capabilities 
the helicopter could inadvertently be exposed to 
lightning damage. Therefore, static tests were con­
ducted to determine lightning strike effects on 
rotors. Simulated lightning tests indicated that 
lightning strikes may damage helicopter rotors. The 
degree of dllmage will depend on the magnitude of 
the charge and the point of contact. Catastrophic 
structural failure is not anticipated. H,0wever, da­
mage tbhub bearings, blade packets, and blade tips 
was demonstrated. Also,·adheslve 'bartd separations 
occurred between the blade spar lind pMkets and 
between the sparaucJ,Jeading edlwabrasron strip. 
Some blade pockets deformed to the e&1Jent that 
partial or complete separation of the damaged sec­
tions could be expected. Such damage can aero­
dynamically prqduce severe structural vibration 
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and serious control problems which, if prolonged, 
could endanger the helicopter and crew. If lightn· 
ing damage occurs, as indicated by control prob· 
lems or vibration changes, especially abnormal 
noise, the pilot's assessment of the extent of da· 
mage, the mission requirements, and the demands 
of the current flight situation will determine the 
reqIJired action. 

WARNING \ 

Avoid flight in or near thunderstorms 
especially in areas of observed or anti· 
cipated lightning discharge. 

NOTE 

Abnormal operating noises almost always 
accompany rotor damage, but loudness 
or pitch is not valid indication of damage 
sustained. 

1. If a lightning strike occurs but there are no 
indications of damage to the helicopter, the 
following precautions are recommended to 
minimize risk: 

a. Reduce airspeed as much as practical to 
maintain safe flight but keep power on 
and maintain normal Nr. 

b. Land as soon as practical. Descend with 
partial power avoiding abrupt control 
inputs. 

c. Do not auto rotate but accomplish pre­
cautionary landing, shutdown, and vis· . 
ually inspect rotors for damage before 
proceeding. 

d. Record suspected lightning strike in 
maintenance forms. 

2. If lightning damage is suspected but vibra­
tion is slight and no control problems 
appear,land as soon as possible. Aveid 
unnecessary delay in landing to assess 
damage. 
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3. If lightning damage is moderately serious, 
an immediate emergency landing is 
recommended. 

4. In the event severe lightning damage makes 
the helicopter difficult or impossible to 
control, make an emergency landing or 
bailout. 

NIGHT FLYING. 

Night flying does not present any additional instru­
ment flight problems, but does add the physical 
problems of illumination of cockpit instruments 
and interior and exterior reflections. Exterior lights 
may reflect on surrounding clouds to hamper night 
adaptation and make instrument reading difficult. 

I WARNING I 
The forward rotating Ilnti-collision light 
may be turned off when flight conditions 
cause the pilot to experience spatial dis­
orientation as a result of the reflections 
of the rotating light against the clouds, 

, dust, water spray, etc. 

TAKEOFF PROCEDURE. 

There is basically little difference in the technique 
used on night takeoffs frorn that used in day ol",ra­
tions. Care should be exercised to make a clean 
decisive break from the ground to a safe hoVt'ring 
altitude. The landing lights should be used to illu­
minate the ground. The effectiveness of the landing 
light improves as the helicopter is brought to a 
hover. The use of search or floodlights is discre­
tionary with the pilot as he can best judge condi­
tions. The landing light should be positioned for 
immediate use in the event of an emerg.'ncy. The 
searcl)light provides. good illumination and gives 
less reflections from a runway for takeoffs and 
landings. 

LANDING PROCEDURE. 

In poorly lighted or unlighted areas, the searchlight 
can be used to clear thf landing area prior to land­
ing. Use care to correct for side dvift before con­
tacting th e grou'ld. 



I WARNING t 
• Rotation of the searchlight while the heli­

copter is in a hover may cause the pilot 
to become spatially disoriented pecause 
the light does not rotate in a level plane_ 

• Night approaches into unlighted areas 
over smooth, featureless terrain such 
as water, snow, dry lake beds and salt 
flats can result in complete loss of depth 
perception and inadvertent ground 
contact. 

COLD WEATHER PROCEDURES. 

The major problems in cold weather operations are 
the preparation for flight, restricted visibility from 
blowing snow, and the adverse effects on helicop-

~ ter materials. Moisture, usually from condensation 
, or melted ice, may freeze in critical areas. Tire, 

landing gear strut, fire extinguisher bottle, and ac­
cumulator air pressures will decrease as the temper­
atures decrease. Extreme diligence on the part of 

~ both ground and flight crews is required to ensure 
, successful cold weather operation. Icing conditions 

are not considered in this discussion, as they are 
covered under ICE AND RAIN, in this section. 
The problems encountered when operating from 

II. snow-covered surfaces are compounded when op­
, eratingfrom other than an operational air base. 

The restricted visibility caused by blowing Snow 
can be partially overcome by utilizing smokegre­
nades or some other object distinguishable in color 
(such as pine boughs, painted jerry can, or emer­
gency kit), placed in the landing area for reference. 
The smoke grenade will reveal the wind direction 
and allow an estimate of its speed. The danger of 
breaking through snow crust is minimized by main­
taining maximum ~pm when resting on an unknown 

~ snow surface. Pilots Should be aWllle that the hori­
, zon may be lost when flying over large unbroken 

expanses of snow. If such a situation exists, the 
helicopter should be flown entirely by instruments 
at a safe instrument altitude. Colored glasses should t be worn in snow areas to prevent snow blindness. 

T.0.·1 H-3(C)E-1 

\ WARNING 1 

Static electricity generated by the heli­
copter should be dissipated before at­
tempting a sling orh()ist pickup, parti­
cularly in colder dry climatic conditions 
when static electricity buildups are large. 
To dissipate this static charge, allow the 
sling or hoist to touch the ground, or use 
a conductor to make contact between 
the helicopter and thegroutid. 

NOTE 

• Hoist and sling operations are possible 
under loose orpowdery~rioi.v conditions, 
provided normalprecai.Jtiori~ for main­
taining ground references under low 
visibility are followed. 

• Human efficiency is reduced sharply as 
teinperat\.lre drops below -l$OC. In arCtic 
and subarctic oPelat'ions, rotor wash is 
known to have a supei-cooling effect 

.. V'/hlch inay reduc~ the efficiency of ex­
posed peiwnnel as much as may be ex­
pected by a 11 °C drop in temperature. 
Consequently, the time that survivors 
and/or ground personnel are exposed to 
rotor wash should beheld to a tninimum. 

PR.EPARATION FOR. FLIGHT. 

In addition to accomplishing a normal exterior in­
spection, the rotor head, main rotor blades, tail 
rotor, and flight controls Should be thoroughly 
inspected and be free of all ice and snow. Ji'ailure 
to remove snow and ice accumulations while on 
the ground can result in serious aerodynamic and 
structural effects when fliglJ.t is attempt~d. It is, .. ,., 
recommended that ice chocks be used on the land­
ing gear wheels due to the minimUm t~action . 
afforded on snow and ice surfaces. Check that fuel 
tank vents, static ports, and pitot tubes are free of 
snow and ice; that landing gear. struts, tires and hy­
draulic accumulators are properly inflated; and 
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that a warm well-charged battery has been installed. 
Manually check compressor rotors for freedom of 
rotation. If ice or snow is found, the engine should 
be thawed out with hot air prior to attempting to 
start. 

• If the ambient temperature is below -290 C, 
do not rotate ,the rot~rhead by hand, as 
damage to the main transmission may 
result. ' 

• Do not attempt to chip or scrape snow 
and ice from any surfaces or controls. 
Portable ground heaters or deicing fluid 
may be used to remove any accumulation 
that cannot be swept off. 

STARTING APU ENGINE. 

When operating at extremely low temperatures, it 
will be necessary to have the dual APU acc.umula­
tors installed to facilitate APU turbine engine 
starts. The amount of pressure required for a start 
increases as the temperature decreases. At _54oC a 
pressure of approximately 4000 psi is required to 
start the turbine engine. 

WARMUP AND GROUND TESTS. 

Immediately after APU start, turn on the cabin 
heater, engine inlet anti-icing, pitot heat, and wind­
shield anti-ice systems. Check the transmission oil 
pressure and temperature, The flight controls will 
be checked prior to rotor engagement.Ouring cold 
weather conditions, .c()ndensed moistu),'!! which 
acculIlulates in t"e' prhh/llY serVos lIlay' freeze, re­
suiting in a flight control restriction, iild/or servo 
hardover. If a frozen control c()ndltionis silspected, 
operation will be terlIlil)ated and discte~M6y anno­
tated intlie AFTO Form 781 for tnairitenance in" 
spection/action. 

" ! . , 
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WARNING' 

Aircraft damage and personnel injury 
can result if rotor is engaged with a flight 
control restriction or servo hardover 
condition. 

• Allo:w a longer warmul' l'erio<idl1,ing 
c()ld weather due to the thne required to 
bring engine and transmission oi! tempera­
tures up to desired operating range, Oper­
ate, the APU until the main transmission 
oil temperature gage indicates -150C be­
fore rotor engagement is accompJished. 
As an example, at a transmission tempera­
ture of -370 C, an APU run. of approxi- ' 
mately 4 minutes ;is required. At ex­
tremely low temperatures, heating by cir­
culatjng oil with the APU may not be. 
adequate. In this case, aPllly extemal 
heat as directed under Engine, Start and 
Rotor, Engagement Procequres with APU 
Inoperative (Below -S.7°C) in this sec­
tion. In the event of a rotor brake failure, 
do not start engines until this warmup 
period is completed to prevent damage 
to the main transmission. 

• Wh~n starting the APU ,with ambierit 
temperatures below -290C,t/le Apu 
~hould be shut down if the clutch hangs 
up more than S seconds or if the total 
startirig time is more than 18 seconds. . 
Refer t() IiEFORE STAn TiNGENGINE~. 
iri Section II. 

',' , 



ENGINE STARTING. 

At extremely low temperatures, it is possible that 
the engine oil pressure will go to a maximum value 
or actually peg-out on the gage during an engine 
start. If oil pressure does not return to withinoper­
ating limits Within 30 seconds after reaching ground 
idle, shut down the engines and investigate. Ensure 
that ground heater ducts have been removed; then 
accomplish normal engine start,as outlined in Sec­
tion II. If there is· no indication of oil pressure after 
30 seconds of engine operation at ground idle, or if 
oil pressure drops to Zero after a few minutes of 
ground operation, stop engines and investigate. 

Engine Start lind Rotor Engagement ProCedure 
With APU Inoperative (Below ·6.70 C). . 

When the ambient temperature is -6.70 C or less, 
and the APU is inoperative, proceed as follows: 

1. Install a heavy canvas cloth or equivalent 
over the main. transmission area to form a 
heat barrier (optional). 

2. Lower the right and left transmission ser­
vice platforms, keeping all other service 
platforms and access panels closed. 

3. Utilizing two HI 400,000 BTU heaters (or 
equivalent) with 12-inch ducts, direct one 
heater' outlet to each side of the lower por­

. tion of the main transmission housing until 
the main transmission oil temperature indi­
cates -6 _7°C, or warmer, and heat has been 
applied for· the' following listed time· 
periods. 

Ambient temperature 

-370 C or warmer 
.430 C 
-48°C 
-54oC 

NOTE 

Time duration 

5 min 
10 min 

·15 min 
20.·min 

These times are based on heater duct 
outlet temperatures'of 93:±.14QC. If 
outlet temperature is different than this, 
or ·if only one heater is available, addi­
tional heating may be required. 
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4. After the'above preheat is accomplished, 
start either engine with rotor brake off. 
(Refer to Engine Start and Rotor Engage­
ment With APU Inoperative in Section VII.) 
When oil pressure stabilizes and the trans­
mission oil temperature gage maintains an 
indication of -6.70 C or warmer, rotor speed 
may be slowly increased to 100% Nr. 

TAXIING INSTRUCTIONS. 

The helicopter can be taxied in soft snow. The 
deeper the snow, the more difficult taxiing and 
steering may become, and increased collective pitch 
may be necessary. Helicopters should not be taxied 
on a snow -covered surface that is suspected or 
known to contain hidden obstructions or hazards. 
Normally, the rotor wash at taxiing power. will 
create a restriction to visibility from blowing snow. 
If this should occur, taxi the helicopter at a low 
pitch and higher ground speed, if possible, to get 
ahead of the blowing snow, or have the helicopter 
towed to a takeoff position. Ground handling char­
actertistics of the helicopter on loose or paCked 
snow at temperatures below -180 C are .gClod, and 
wheel braking action is fair to good. However, as 
temperatures' rise toward freezing, snow-covered 
surfaces become more slippery and increased 
caution must be exercised. 

TAKEOFF. 

Select an area devoid of loose or powdery snow to 
minimize the restriction to visibility from blowing 
snow, and ascertain that the wheels are not frozen 
to the snow or ice. 

DURING FLIGHT. 

During flight, use the cabin heater, engine inlet 
anti-icing, and windshield anti-ice protective sys-. 
terns, as required. After takeoff from water, wet 
snow, or slush covered field, operate the landing 
gear through several complete cycles to preclude 
their freezing in the retracted position. Slower op­
eration of the landing gear can be expected in cold 
weather due to stiffening of all lubricants. 
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WARNING' 

In the event inadvertent icing is en­
countered without a foreign object 
deflector installed, a change of altitude 
should be made to avoid icing conditions. 
Without a deflector, the accumulated ice 
forward of the engine can be dislodged 
and ingested causing a single or dual 
engine failure. The ice particles ·can cause 
sufficient amount of damage to the Em­
gines that a restart would be impossible. 

DESCENT. 

Accomplish normal descent as outlined in Section 
II. 

LANDING. 

If possible, select an area clear of loose or powdery 
snow so that visibility will not be restricted by 
blowing snow. Loose powdery'snow and crusts 
(surface and hidden) should be anticipated on all 
landings on snow. Snow depth is less in clear areas 
where there is little or no drift effect. Tile snow 
coverage in clear areas normally forms gentle swells 
similar to the swells present in a large'body of 
water. The crest of these swells are usually crusted 
and are suitable for landings. Generally , the heavi­
est crust will be present on the upwind side of the 
crest. Deep snow is prevalent in valleys and to the 
lee (due to the prevailing winds) of wooded areas 
and ridges. These are suitable for landings. The best 
procedures to minimize blowing snow is a running 
laI\ding. If terrain does not permit a running land, 
ing, an approacil to a touchdown should be. made. 
Limited visibility will result if hovering i~ attempt­
ed before touchdown. If possible, landings should 
always be made where visual ground reference can 
be maintained. After contacting the surface, main­
tain maximum rpm, while slowlyreducing'collec; 
tive pitch to a minimum until the wheels come to 
rest on a level plane or the bottom of the fuselage 
comes to rest on the surface'. This wlll prevent any 
serious consequences if one wheel should hang up 
or breakthrough a crust of snow (in which case . 
another.Janding site will have to be selected).'Pro' 
viding there are no obstructions, the tail rotor will 
be clear when the fuselage rests on a surface or a . 

nose low attitude is maintained. Except in an eQler­
gency, never reduce rpm until it is positively deter­
mined that the helicopter will not settle. Compe­
tent personnel should physically check the snow 
depth and hardness and, if possible, evaluate the 
surface before reducing rpm. Make smooth power 
changes when the fuselage is resting on the surface. 

I WARNING I 
Main rotor and tail rotor blade ground 
clearances are reduced with the' helicopter 
resting on the fuselage. Therefore, per­
sonnel entering or leaving the helicopter 
should ~xercise ~xtreme caution t() pre­
clude being shuck by the blades. 

If'the smoke grenade,or any other object 
that may be used asa reference shoutd 
become completely obscured during the 
approach and/or landing, accomplish'a 
go'around. 

STOPPING OF ENGINES. 

Make a normal engine .shutdown 'as 'outlined in 
Section, II. As soOn as the' heitcopter is parked, 
cheek thewheelsandrelease.,the ,brakes. If parking 
brakes are·Jeft on 'in slush: 'and 'snow,the brakes 
may freeze. At extremely low temperatures, the 
collective pitch lever friction lock should. be left 
in the OFF position during shutdown. After shut­
down, when the helicopter becomes cold soaked, 
the friction lock nut will contract on the' collective 
pitch lever causing it to bind if left in the ON posi­
tion. If the friction lock was left 'ON dliting'ex­
tremely low temperatures, the pilot's c()rilpartment 
will have to be heated sufficiently to allow<the 
friction lock nut to expand and again be'ritoireable. 

BEFORE LEAVING THEHELICOPTER. 

When possillle,leave'helicopter'parked' w,j1Jh'~ull 
fuel tanks. Every effort,sho1OOld~l;)er.)rtade\dwmag 
servicing to prevent hlolsturu'fJmlXren1le1'lih'grthe 
fuel system. Condensation sh<iluld .. l;)Q:tlfallied>from 

, ); ,', (,: 



the fuel and oil sumps and drains, and all ice re-

• 
moved from vents, drains, and breathers_ Close the 
door, hatch, and maintenance platform_ Clean 
landing gear oleo struts of dirt, snow, and ice, with 
a clean cloth soaked in hydraulic fluid. Check that 
protective covers have been installed. (Engine ex­a haust and air-inlet protective covers should not be 

., installed until after .engine cools down.) 

HOT WEATHER PROCEDURES. 

• Hot weather operation, as distinguished from 
desert operation, generally means operation in a 
hot and humid atmosphere. High humidity usually 
results in the condensation of moisture throughout 
the helicopter, which causes malfunctioning of 
electrical equipment, fogging of instruments, rust­
ing of steel parts, and the growth of fungi in vital 
areas of the helicopter. Furtherrestilts maybe the 
pollution of lubricants and fluiC\~ and deterioration 
of nonmetallic materials. Normal procedu,res, out­
linediti Section II,will be followed for all phases 

• of operation with emphllllis placed on the data con. 
tained herein. More power will be required to 
hover during hot weather than on a standard day. 
Hovering ceilings will be lower for the same gross a weight and power settings on a hot day. The flight 

., should be thoroughly planned to compensate for 
existing conditions by using the charts in the 
Appendixes. Check for the presence of corrosion 
or fungus at joints, hinge points, and similar loca-

• 
tions. Any fungus or corrosion found must be re­
moved. If instruments, equipment, and controls are 
moisture-coated, wipe them dry with a clean, soft 
cloth. 

NOTE 

As fuel density decreases with a rise in 
ambient temperature, total usable fuel 
quantities will be reduced, thus resulting 
in a decrease in normal operating range. 

I BEFORE LEAVING THE HELICOPTER. 

When the helicopter is parked, doors, windows, and 
ramp should be left open if weather permits. The a pilot's window should remain closed to prevent un­

., expected rain showers from pooling water on the 
AFCS channel monitor panel which could possibly 
create short circuits in the AFCS. The copilot's 
window should remain closed to protect the HI' 

• radio from rain. 
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DESERT PROCEDURES. 

Desert operation generally means operation in a 
very hot, dry, dusty, often windy atmosphere. 
Under such conditions, sand and dust will often be 
found in vital areas of the helicopter. Severe dam­
age to the affected parts may be caused by sand 
and dust. The helicopter should be towed into take­
off position, which if at all possible, should be on 
a hard clear surface, free from sand and dust. 

PREPARATION FOR FLIGHT. 

Plan the flight thoroughly to compensate for exist­
ing conditions by using the charts in the Appendix. 
Check for the presence of sand and dust in control 
hinges and actuating linkages, and inspect the tires 
for proper inflatiQn. High temperatures may cause 
overinflation" the oleo struts should be checked for 
sand and dust, especially in tile arel! ne){t to the cy­
linder seal, .and any ·~cumulation removed with a 
clean, dry cloth. InsPElct, for, and have .removed, 
any sand Or dUst deposits on instrument panel and 
SWitches, and on and around flight and engine 
controls. 

ENGINE STARTING, WARMUP, AND GROUND 
TESTS. 

If possible, engine starting and ground operation 
shOUld be accomplished from a hard clean surface. 
Accomplish the normal engine start, warmup, and 
ground tests as outlined in Section II, but limit 
ground operation to a minimum as the downwash 
from the main rotor may stir up clouds of sand. 
Every effort should be made to minimize the sand 
from being blown up around the main rotor and 
engines. 

TAXIING INSTRUCTIONS. 

When it is absolutely necessary to taxi in sand and 
dust, get the helicopter airborne as quickly as pos­
sible in order to minimize sand and dust intake by 
the engines. 

TAKEOFF . 

Execute nQrmai takeoff and climb as outlined in 
Section II. If the rotor should stir up sand and 
dust, takeoff, but do not hover, and climb out as 
rapidly as possible. 
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DURING FLIGHT AND Or;SCIil\lT, 

Avoid flyil'!jJ t~I'fU.l-" SliM .,r dll~t jI~rm., when 
possible·ilf"!lIlilive elM_ !Il'\d.~ In.$bfl.IIU will 
cause c~.idfll'llble d"'1II,l'tt> ir!tl'm!!l e~ ~s. 

Tn!) b!!~t~dlllll!l~ to mlnlm_ blowm. emIw 
d\lat j~!! mlll'lillllltrldlnt. If iM ~ d_ not 
permit l'Ullllilll ~cltlll. on IPPfOIIIIlIl to iOUllhdown 
should btl mlll!l:tt, 

gear. Maximum performance takeoffs 
sho\lld be used. All doors and windows 
should be kept closed during landings' 
Bnd takeoffs to help prevent IIIInd from 
entering the cockpit ,and cargo area. These 
procedules will lell89n sand· clouds and 

. ensufell!'eater visibility. Hovering and 
prolonged operation in sand is not recom- . 
mended because unpredictable foreign 
ohject damage oan rewlt. 

STOfIPINGENGINES. 

The IlfIl!<Ine should be shut down as soon as practi­
eal, loft .. Itl'ldift., to minimize the ingestion of sand 

~d.".· 

eEFORE t,l;AVI'NG HELICOPTER. 

• 

• 
Accomplish the 1l.Ql"mai procedures as outlined in 
~.ion II. In~taI1 aJl protective covers and shields 
*t.@Ve wirid'~ws and doors open to ventilate the • 
helicQpteti, ex\;ept when sand and dljst Ijre blowing . 

• 
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